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ON THE COLORED CORPUSCLES OF THE BLOOD 
OF PYRENiEMATOUS AND APYRENiEMATOUS 
VERTEBRATES. By George Gulliver, F.R.S. 

My attcatiou has been recalled to this subject by an interesting 
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Erratum in Vol. L i First SerieH) p. 3*27, Table uf Pupil Changes by Dr Fraser, 
in column "minimum after poisoning,*' Nos. 49 to 76 inclusive, rectd 30m., 
24 ro., 25m., 16m., 30m. instead of ^Ob., 24b., &o. 



placed, the immense majority of those corpuscles presented a 
non-nucleated character. And, in some stale blood of an ele- 
phant, which had died a week before the examination, Dr 
RoUeston notes many colored nucleated cells, in which the 
colored part was inside while the envelope was colorless. 

Further observations arc required to prove how far such 
phenomena may be due either to a solution and displacement 
of the coloring matter from commencing putrefaction, or to an 
irregular refraction of and interference in the light by disfigured 
and discolored parts of these decaying corpuscles. As it does 
not appear that the so-called nuclei were subjected to chemical 
examination, we arc left in doubt as to their real character. 

VOL. II. 1 



2 MR GULUVER, 

Apparent nuclei in colored corpuscles of the blood of mam- 
malia vanish when treated with reagents which are powerless 
on the nuclei of the colored cells of oviparous vertebrates. But 
I do not pretend to assert that there are no exceptions. Colored 
corpuscles, apparently nucleated, are not uncommon in mamma- 
lia, but never regularly more than one or two of such nucleated 
corpuscles to a hundred of the characteristic non-nucleated 
corpuscles ; and so scanty are the irregular ones, as to render a 
chemical examination of them a matter of difficulty. Con- 
cerning a few aberrant corpuscles in the blood of one or other 
species of this or that group of vertebrates, Professor RoUeston 
judiciously remarks that, "Here, as in so many other cases, the 
value of a structural arrangement depends, not upon an in- 
variable presence or an invariable absence, but upon the con- 
stancy of its quantitative preponderance." 

Just so. And I thought I had plainly proved, about a 
quarter of a century ago*, that the blood-discs of camelidae 
are, like those of other mammalia, devoid of a nucleus; and 
that, while all oviparous vertebrates have nucleated colored 
corpuscles, the class mammalia is most briefly and truly dis- 
tinguished as vertebrates with non-nucleated colored corpuscles 
of the blood. Hence my divisions Vertebrata Pyrensemata and 
Vertebrata Apyrenaemata (irvp^v nucleus, atfia sanguis). 

Both before and after the time referred to, the existence 
or non-existence of a nucleus in the colored corpuscle of the 
blood was a matter warmly debated, here and on the Continent. 
This was partly caused by mistakes arising from the biconcave 
shape of the mammalian corpuscle ; and its disposition to rapid 
changes of form, either by tumidity, puckering, granulation, or 
niore or less partial and irregular thickening of its substance ; 
but chiefly from the then too common practice of applying to 
different classes observations true only of one or other of the 
two great divisions of vertebrates already mentioned. Hewson, 
having clearly demonstrated the nucleus in the colored cells of 
fishes and batrachia^ never doubted that the central spot in the 

1 Med, Chir. Trans. Nov. 1839; Phil Mag, 1840, pp. 30, 106-7; Lancet, 
1840—1, Vol. II. p. 101 ; Appendix to Gerber's Anatomy, 8vo. Lond. 1842, pp. 
18, 30, 100. 
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blood-discs of man and other Apyrenaemata was also a nucleus. 
Dr Young, Dr Hodgkin and Mr Lister having proved, on the 
contrary, the non-existence of a nucleus in the human colored 
corpuscle, came to a conclusion quite opposite to that of Hew- 
son. There were other errors. For example. Sir Everard Home 
and Mr Bauer depicted what they called a nucleus in the 
mammalian corpuscle ; adding some specious speculative and 
eiToneous views, which were warmly embraced and long enter- 
tained on the Continent, but never favoured in Britain ; save 
that, after their exportation abroad, they, were imported back 
and made, much to my surprise then, a large part of the article 
on the blood in Dr Todd's valuable Cyclopaedia of Anatomy. 
Dr Martin Barry, by the partial action of a very minute dose of 
acid on the colored corpuscles of man, produced an appearance 
which he declared to be that of a nucleus always plainly de- 
monstrable by his process. 

In Germany also, the most eminent physiologists had satis- 
fied themselves and others of the nucleated character of these 
corpuscles. Miiller behoving, like Wagner, that their minute- 
ness had caused the nucleus to escape attention, declared never- 
theless how distinctly and really it might be demonstrated in 
the colored corpuscles of Man and mammalia; while Krause 
and Gerber likewise affirmed the presence of this nucleus in 
these corpuscles. A doubtful opinion only was arrived at on 
this point by Rudolph Wagner, of whose excellent Elements of 
Physiology a worthy English and annotated version appeared, 
under the care of Dr Willis, in 1844?; and Wagner's hesitating 
views on, the subject are the more remarkable, as he had 
admirably surpassed all his countrymen in the value and extent ' 
of his observations on the blood-discs of the different classes of 
vertebrates. But in France M. Donn^, during the year 1842, 
dismissing such doubts, truly asserted the non-existence of a 
nucleus in the regular blood-disc of mammalia. 

Lastly, in London, 1845, Mr Wharton Jones, describing 
the genesis of the red corpuscle of Apyrenaemata, and discussing 
what he appropriately icalled "this vexed question of a nucleus," 
fiiUy agreed with me as to the essential difference of structure 
between the colored corpuscles in mammalia and the coloied 

1—2 
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cells in oviparous vertebrates. And at the same time he an- 
nounced a difference in development, no less remarkable than 
the difference in the mature structure, between the colored cor- 
puscles of these two great divisions of the vertebrate sub- 
kingdom. 

But, as it appears, from Professor Rolleston*s valuable paper, 
that this vexed question of a nucleus still lingers on the Con- 
tinent, if not in Britain, I now propose to describe a few simple 
experiments which have always proved satisfactory to me con- 
cerning this important subject, and it is hoped will do so to 
others who may take the trouble to repeat them. 

First, let us consider some of the plainest characters of the 
nucleus in question. In the colored corpuscle of most Pyrenae- 
mata this nucleus is more or less rounded in form, and an 
ellipse of variable proportions; it is not only insoluble in water 
and in acetic acid, but is actually made more distinct under the 
action of this acid. When a single or thin layer of these colored 
blood-cells is dried on an object-plate, their nuclei, so far from 
being rendered invisible by the moisture of the breath, are more 
clearly brought into view after we have breathed upon this stra- 
tum of colored corpuscles ; and so little are the nuclei prone to 
putrefaction, that they continue apparent long after the colored 
and pale cells and other forms in the blood have been destroyed 
by this process. The chemical characters of the nuclei ,of the 
blood-discs of Pyrensemata, and the lymph-globules of Apyre- 
nsemata and birds, are identical, excepting some curious minor 
points, as described and figured in my Lectures, reported in 
the Medical Times and Gazette, 1862-3. The lymph-globules 
I have always regarded and described as nuclei, and the pale 
globules of the blood as nucleated cells; but these two very 
different objects have been, and still are, commonly confounded, 
especially in Gennany. 

Of oviparous vertebrates, if we look at the fresh colored 
corpuscles swimming in the liquor sanguinis on an object-plate, 
a few of them may show their nuclei, and more not so. Add 
some water to this blood, and the majority of the cells will 
exhibit their nuclei. Treat another drop of the same blood 
with acetic acid, and the mass of the cells will disclose their 
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nuclei beautifully. Dry a fresh and very thm layer of the like 
blood on an object-plate, when some few nuclei may be visible ; 
then breathe upon it, and the cells will soon be seen to be regu- 
larly nucleated, and perhaps some of the nuclei more or less tinged 
by displaced coloring matter. Finally, set a separate sample of 
this blood aside until the form of the cells has been destroyed 
by incipient putrefaction, when the nuclei will distinctly remain 
the chief morphological objects visible in the fluid. And thus 
these vertebrates belong to the Pyrensemata. 

Next repeat each of these experiments on the colored cor- 
puscles of man and mammalia. The results, as far as regards 
nucleation, will be plainly in the negative. And thus these 
vertebrates belong to the Apyrenaemata. 

It used to be argued, both in Britain and on the Continent, 
that the comparative minuteness of the blood-discs of man and 
mammalia was the cause that the still smaller nuclei escaped 
detection. But, after my discovery of the large size^ of the 
colored corpuscles of the great ant-eater, two-toed sloth, and 
capybara^ I searched them in vain for nuclei ; when the results 
proved in this respect as completely negative as those obtained 
from other Apyrensemata, including cetacea, marsupialia, and 
monotremata; while in certain birds with the colored corpuscles 
but a shade larger, and some rather smaller, than many of the 

^ In mammalia, Hewson concluded that there is no relation between the size 
of the animal and that of its blood-discs, becanse he found them much alike 
in the horse, mouse, cat, and bat. But, in one and the same natural family of 
this class, I have long since proved that there is such a relation ; and the sub- 
sequent discoyeiy of the large size of the blood-discs of the great ant-eater is to 
the like effect. There are orders, e.g. Buminantia and Edentata, characterized 
either by the smallness or largeness of their blood-discs; and the largest of 
these corpuscles yet known in the latter order occur in this big member of it. 
On the same ground, it is probable that the colored corpuscles of such immense 
Edentata as the megatherium, were larger than any oyer yet seen in mam- 
malia. Li short, as a rule, the largest blood-discs will be found in the large- 
species, and the smallest in the small species of a natural family of mammalia. 
A few apparent exceptions there are to prove the rule ; but these, eyen in the 
present imperfect state of our knowledge of the disturbiug conditions, will be 
sometimes explicable in connection with Bpecial circumstances in the economy 
of the animal, which should be studied in the light of the admirable observa- 
tions of the illustrious physiologist Milne Edwards. See Medical Timet and 
QaxetU, Nov. 8, 1862, page 484. 
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colored corpuscles of the ant-eater, the nuclei were always very 
plainly seen. Nor could I ever find that either the large circular 
colored corpuscles of the elephant, or the smaller oval ones of 
the camels, afford any exception to the non-nucleated character 
of the colored corpuscles of mammalia. Many experiments 
were made by me on the blood and lymph of these animals, 
quickly after the discovery by Mandl of the large size of the ele- 
phant's corpuscles and the oval form of those of the dromedary, 
and my own discovery, in 1839, of this oval shape in the blood- 
discs of the llama, vicugna, and Bactrian camel, and the singulai* 
minuteness of the blood-discs of the musk-deer. Though these 
last are the smallest colored corpuscles known in vertebrates, 
the lymph-globules, both of this animal and of the camels, were 
found to be nearly of the same size and of the same form as in 
other Apyrensemata, including the elephant, of which animal 
an opportunity of examining the lymph did not occur until 
several years after I had satisfied myself concerning the point 
in question, as to the structure of the colored corpuscles of his 
blood. 

The characteristic of mammalia as Apyrenaemata — ^verte- 
brates with non-nucleated colored corpuscles of the blood — 
though so very short, is simple, fundamental, and comprehen- 
sive. It is true at all stages of the existence of the species, 
from birth and during most of the time of intra-uterine life, 
and in both sexes. As of no other single diagnostic can as 
much be said, so it must, sooner or later, be in general use in 
systematic zoology. And though this is but a primary division 
of vertebrates, no doubt other and minor characteristics will be 
found in their blood-corpuscles ; many of which J have noticed 
in various communications published long since in the proceed- 
ings of the Zoological Society, and more recently in the number 
of that work for February, 1862*, as well as in my Lectures on 
the blood, chyle, and lymph, reported in the Medical Times 
and Gazette, 1862-3. In the proceedings of the Zoological 
Society for 1854, I pointed out that, excepting the elephant, 

^ Of the different classes of vertebrates, the engraving given in that memoir 
of the colored corpuscles all done to one scale, if further exactly enlarged to a 
sufficient size, would make a very useful diagram for lectures. 
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the great ant-eater could be easily distinguished by the colored 
corpuscles alone from any other animal then in the Gardens of 
the Society. Nor is it doubtful that the structure and function 
of vegetable cells, though now so lamentably neglected in the 
diagnoses of allied orders of plants, will prove less useful as 
truly natural characters in systematic botany, as shown in the 
Popular Science Review for October, 1865, where an epitome will 
be found of an extensive series of my researches on this subject. 

Finally, it is hoped that the fore-mentioned tests may be 
fairly tried before any anatomist will again attempt to cha- 
racterise the sloth and camel, or any other apyrenaematous 
vertebrate, as an exception to the rule of its class in regard 
to the structure of the colored corpuscles of the blood. And 
to Dr W. Kiihne, who is a writer on physiological chemistry, 
such experiments might be both easy and profitable. 

Though the colored corpuscle of the blood of Apyrensemata 
is congimonly called indiflferently either a cell or a nucleus, the 
correctness of these appellations thus used may be questionable. 
That corpuscle has regularly neither the nucleus of a cell, nor 
the chemical and physical characters of a nucleus, whatever 
truth may be in the careful and original observations of Mr 
Wharton Jones, before mentioned, as to the genesis of the 
apyrenaematous corpuscle. In reality, the colored corpuscle of 
Apyrenaemata is quite a peculiar body, without a known 
equivalent or homologue, as a preponderating organism in 
the blood, among any of the lower classes of the vertebrate 
subkingdom. And the import of this fundamental fact in sys- 
tematic zoology I have already described. 

Edbvbrtooe, Kent, 
June 6, 1867. 



ON THE NATURE OF THE CORONOH) PORTION OF 
THE PRONATOR RADII TERES. By Alexander 
Macausteb, M.D., L.R.C.S., Demonstrator of Anatomy 
ai the Royal CoUege of Surgeons, Ireland, 

As a general rule the observation made hj Meckel may be 
adopted as a definite anatomical law, that whenever a muscle 
presents two or more separate heads of origin, unless when 
these are the result of the splitting of a single part> it indicates 
development from several distinct emlHyonic germs; and in 
cases of this kind we usually find that when these parts are 
traced either in their normal states in the lower animals or in 
their occasional valuations in man, such modifications of ar- 
rangement are manifested as clearly to indicate the probability 
of the proposition. An illustration of the truth of this law ob- 
tains in the case of the coronoid origin usually associated with 
the pronator radii teres muscle, a slip which in man very fre- 
quently presents us with many varyii^ conditions of course 
and attachment. In the great majority of human upper extre- 
mities we find this second head of the pronator to consist of a 
flat tendinous slip springing from the inner side of the coronoid 
process of the ulna^ internal to the insertion of the brachialis 
anticus, with which it is often closely connected, and of which, 
in a few instances, I have seen it as an ofishoot. It is most 
commonly separated from the condyloid origin by the median 
nerve, which it separates from the ulnar artery. It unites with 
the rest of the pronator at an acute angle, usually of about 10^, 
more acute in the relaxed than in the contracted condition. 

Sometimes its tendinous fibres become fleshy before uniting 
with the remainder of the muscular belly; but more frequently 
it remains as a tendon until merged in the condyloid poii>ion. 
In either case the fleshy fibres continuous with this origin are 
situated deeper than the rest of the muscle. It does not seem 
to be an essential part of the pronator muscle, for in some 
cases, in man, it is absent ; and I have seen, during tlie past 
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session, one specimen in which this mirscle presented a complete 
cleft throughout. The coronoid portion in that instance was 
perfectly in its whole length separate and situated under cover 
of the condyloid ; and it was inserted into the front of the ra- 
dius higher up than the rest of the mass. This variation has 
been described by Meckel as a double pronator teres* 

The coronoid fascicle, in comparatively numerous instances, 
has been errant in its insertion. I have seen four instances in 
which it was connected with the pcUmaris lonffus, in three cases 
forming a second and supernumerary origin of the palmaris, 
and in one case being the only superior attachment of that 
muscle. In all these it preserved its tendinous character per- 
fectly, and likewise its usual relative position to the pronator 
radii teres> although no vestige of a second head for that mus- 
cle existed. Much more frequently the coronoid slip strikes 
into the substance of the flexor carpi radialia; and of this 
variety during the past session (1866 — 7), I have seen lliree 
examples. In one of them this coronoid origin of the flexor was 
separated from the condyloid origin by the brachial artery and 
median nerve, as in an instance elsewhere described {Proc. 
JR. L A^ 1866, April). In another, the median nerve alone 
passed between the two heads. In a remarkable specimen of 
this variety, the pronator radii teres had a tricipital origin, one 
slip springing from the tendon of the biceps, one from the in- 
ternal intermuscular septum, and a third, a smaller band, from 
the internal condyle; but there was no fascicle from the coro- 
noid. In one instance a single slip arising from this process 
was split at its insertion, and sent one band to the pronator 
teres, and another to the flexor carpi radialis. 

Begajding the comparative anatomy of the coronoid slip, it 
will be found very rarely, if ever, developed in the lower ani- 
mals; and respecting it, Cuvier, Meckel, and most other com- 
parative anatomists, say nothing. I have not found it to exist 
in Cebus capucinus, Cercopithecus, Macacus nemestrinus or Si- 
nicus, among Quadrumana\ nor have I seen it in the examples 



^ [In a chimpanzee I found the coronoid portion disposed as in man, with the 
median nerve passing between it and the condyloid part. G. M. H.] 
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of Ruminantia, Pachydermata or Cetacea, which I have exa- 
mined. Among the Carnivora, I have not found it in the 
brown Bear, Lion, Seal, Dog or Cat. Of the other mamma- 
lians, it is not present in any of the Rodents which I have 
examined; but I have not had any opportunity of looking for 
its existence in any of the Edentata. It seems thus to be a 
muscle peculiarly human in its nature. 

We can thus arrive at the following deductions from the 
anatomical facts just noticed; 1st, that the coronoid slip is a 
product of a second or accessory embryonic germ, distinct from 
the rest of the pronator mujscle; 2nd, that its usual connection 
with the latter muscle may be looked upon as the result of a 
partial suppression of this element^ accompanied by coalescence 
with the nearest developed organs. As however Comparative 
Anatomy does not show us any reason for the existence of this 
structure, we will examine into its homotypical relations in 
order to ascertain whether or not any reason may be assigned 
for its existence based upon the nature of the structures developed 
in the pelvic extremity. In examining these structures in the 
hinder limb we find the two superior condyloid muscles, the 
representatives of the supinator longus and pronator teres, 
united in the inner and outer origins of the gastrocnemius. 
Beneath these we have the popliteus, which is the prolonged 
representative of the supinator brevis ; and as this reaches the 
inner or tibial side of the limb, it displaces downwards the 
other muscular attachments from the upper part of this bone; 
and thus from the back of the tibia, below the popliteus muscle 
and connected to the fascial investment derived from the 
semi-membranosus (homotypical with the brachialis anticus), 
we have springing a muscular or tendinous band forming the 
inner head of the solaeus. Now that this is the posterior equi- 
valent of the coronoid slip seems clear as its attachments are 
homotjrpical, namely, from the posterior surface of the head 
of the tibia, below the insertion of the semimembranosus (im- 
mediately below the attachment of the fascial oflfshoot of that 
muscle which is inserted into the linea poplitaea); this inner 
head in man is united by a tendinous arch with the external 
parts of the same muscle; but in some rare cases is separable 



ON THE XATUBE OF THE PBONATOR EADU TEREa 11 

from it for a considerable part of its course. It usually con- 
tributes a little less than two-fifths of the entire mass of 
the soUbus, but in the animal kingdom is by no means con- 
stant in its occurrence. The Quadrumana^ that I have exa- 
mined present it as a very small portion of the muscle usually 
purely tendinous, and sometimes merely fascial. Of the qua- 
drupedal mammalia, the Seal is the only animal in which, to 
my knowledge, it is distinctly present; and in it, as in the fore- 
limb of man, the tibial fasciculus unites directly with the inner 
head of the gastrocnemivs, and no fibular part of the solaeus 
exists. In most other mammals the outer head of the solseus 
alone is to be found, with nought save a slender fascial attach- 
ment to the tibia to indicate a second origin. Homotypical 
Anatomy thus gives us but little light as to the nature of the 
fasciculus; and from all these considerations we can learn only 
that it is a germ more distinctly and constantly present in man 
than in any other of the class Mammalia. Its real affinities 
may however be understood in regard to the law of symmetry 
which has so universal application to all parts of the typical 
animal; for in it we may recognize the germ of a superior trans- 
verse muscle, the upper equivalent and co-ordinate of the pro- 
nator quadratus below. This theoretical explanation is borne 
out, as well from its course in those anomalous cases of separa- 
tion from the neighbouring muscles quoted above, as from the 
probability deduced by analogy that such a muscle would exist; 
and in the examples of isolation I have always seen it inserted 
higher up on the radius, although arising far below the level of 
the greater or condyloid fascicle of fibres; and thus its course 
was always more transverse than that of the 'superficial head 
which overlays it. That it is not an essential part of the carpal 
mass of muscle is shown by its rare coalescence with the flexor 
carpi radialis, and, in the lower limb, by its very infrequent 
presence as an accessory to the gastrocnemial mass; so its hypo- 
thetical nature, as suggested above, is not improbably its true 

^1 [In the chimpanzee above-mentioned the tibial origin of the soliens was 
present as in man. In another chimpanzee it was absent, the origin of the 
solflBiis being confined to the fibula. In this instance I onfortmiately omitted to 
note the origin of the pronator teres. G. M. H.] 
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one. Some kind of idea of the same kind seems to have been 
hinted at by Meckel when he says that the solaeus represents 
the pronator quadratus; but as other relationships may with 
greater probability be assigned to that muscle, and as another 
homotype may be found for the pronator quadratus, the theory 
of the nature of the coronoid portion of the pronator teres 
stated above has some considerable degree of probability. 



FOVEA CENTRALIS IN THE EYE OF THE FISH\ 

I know not whether such good observations as those of Mr 
Hulke, on the Fovea centralis retinae of the chameleon, have 
been extended to fishes, nor indeed whether the part has been 
discovered in this class of vertebrates. At present I am not 
likely to have an opportunity of searching for any recent records 
of the subject. Examining in a rough way, without the aid of 
a microscope, the eyes of certain Sparidae, the structure in ques- 
tion appeared to me so very large and remarkable as to be well 
fitted for the inquiry; and anatomists at the South Coast 
might find, as I have often done, abundance of the immense 
eyes of the common Sea Bream {Pagellus centrodontua, Cuvier 
et Valenciennes) quite fresh and inviting examination. 

G. Gulliver, 

Aug. 1867. 

[} The fovea centralis has not, I belieye, been hitherto observed in the eye of 
the fish. G. M. H.] 



CASE IN WHICH THE INNOMINATE VEINS OPENED 
SEPARATELY INTO THE RIGHT AURICLE, AND 
IN WHICH THE INTESTINES WERE MISPLACED; 
WITH REMARKS ON THE DEVELOPMENT OF 
THE PARTS. By John Chiene, M.D., Demonstrator 
of Anatomy in the University of Edinburgh, 

A MIDDLE aged, female subject, dissected last winter, in the 
Anatomical Rooms of the University of Edinburgh, exhibited 
several interesting malformations, a brief accoimt of which may 
prove instructive. 

The right innominate vein, which received the right inferior 
thyroid, superior intercostal and the greater azygos veins, open- 
ed into the upper and back part of the right auricle in the usual 
position of the superior vena cava. The left innominate vein 
descended in front of the aortic arch and root of the left lung, 
disappeared behind the left auricular appendage, ran obliquely 
across the posterior wall of the left auricle to the auriculo-ven- 
tricular groove, and opened into the right auricle to the left of 
the orifice of the inferior vena cava, at the place where the coro- 
nary sinus terminates in a normal heart. There was no valve 
at its mouth. The vein was joined by the left inferior thyroid 
vein and left superior intercostal, the latter coming forward 
immediately above the root of the lung. It increased greatly 
in size when it reached the heart, where it received the great 
coronary vein and the middle and posterior cardiac veins, as 
in the case described by Mr Marshall {Phil. Trans, 1850). 
The two innominate veins were joined together by a slender 
transverse branch, which crossed obliquely in front of the great 
arteries opposite their origins from the arch. The Eustachian 
valve was rudimentary and cribriform. In all particulars this 
case corresponds to that described and figured* by Mr Marshall, 
but diflfers, in the absence of a separate coronary opening and 
in the presence of an imperfect Eustachian valve, from the case 
described by Prof. Humphry, of Cambridge, in the first number 
of this Journal. Adopting the explanation given by Mr Mar- 



14 • DR CHIENE, 

shall, of the mode of origin of these irregularities, we may say 
that the persistence of the foetal condition, which this case ex- 
emplifies, is due to the imperfect development of the transverse 
communicating branch between the primitive jugular veins and 
the consequent non-obliteration of the left Duct of Cuvier. 

In the abdomen the arrangement of the viscera was as follows. 
The stomach was natural. From its pyloric end the duodenum 
passed upwards into the right hypochondrium, and then, sweep- 
ing downwards into the right lumbar region, became continuous 
with the jejunum without crossing from right to leffc in front of 
the aorta. The coils of the small intestine, which was 19 feet 
long, occupied the right and middle regions of the abdomen; 
and from the pylorus to the end of the ileum a well marked 
mesentery connected the small intestine to the posterior wall of 
the abdomen. The bile-duct opened into the duodenum 3J 
inches from the pylorus. The coecum was not lodged in the 
right iliac fossa, but lay loose in the cavity of the abdomen, a 
meso-coecum, five inches broad, directly continuous with the 
mesentery, passed to the surface of the last lumbar vertebra. 
The colon, twisted on itself and not subdivided into an ascend- 
ing and a transverse portion, lay to the left of the middle line, 
and was continuous with the descending colon and sigmoid 
flexure which occupied their proper regions. A well marked 
meso-colon was connected to the posterior aspect of the entire 
length of the colon, so that the latter, like the coecum, was very 
mobile. The parietal peritoneum was consequently prolonged 
continuously over the iliac fasciae and the anterior surfaces of 
the kidneys. At the root of the meso-colon the peritoneum 
was puckered and presented the appearance of a large cicatrix 
both on the upper and under surfaces; but the two peritoneal 
layers were readily separable, the colic arteries passing between 
them. The great omentum was prolonged downwards from the 
lower border of the stomach, its posterior recurrent layers passed 
backwards to the spine, where they separated, one ascended in 
front of the pancreas to the diaphragm, the other descended 
and became continuous with the left (anterior) layer of the me- 
sentery and meso-colon. The- parietal peritoneum lining the 
right lumbar region was continuous with the right (posterior) 
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layer of the mesentery and meso-ccecum, whilst the correspond- 
ing structure on the left side was continuous with the left 
(anterior) layer. The length of the large intestine was five feet. 
The superior mesenteric artery arose as usual, descended behind 
the pancreas and between the layers of the mesentery arching 
downwards and to the right. From its right or concave aspect 
ten branches (vasa intestini tenuis) arose, which were distributed 
to the jejunum and ileum. From its left or convex aspect 
three arteries arose, the lowest {ileo-colicd) of considerable size, 
the other two much more slender. The lower of these (colica 
dextra) passed downwards for four inches before it bifurcated 
to form the usual mesenteric arches; it was distributed to the 
colon. The upper {colica media) If inch long joined, without 
bifurcating, the branch {colica sinistra) of the inferior mesen* 
teric which supplied the descending colon. The gastro-duo- 
denal artery arose from the superior mesenteric, gave oflF a 
branch to the liver, and then divided into the right gastro-epi- 
ploic and a large pancreatico-duodenal artery. 

The spleen was subdivided into five distinct portions, two 
were lobulated, and each measured three inches by two; the 
remaining three were small accessory lobes. This great sub- 
division of the organ is rare. The other viscera were normal 

With a view to an explanation of the peculiar position of 
the duodenum in this case, I have examined five human foetuses 
from the 12tb to the 18th week. In all the stomach had as- 
sumed its horizontal position. The duodenum wound round 
behind the coiled mass of intestine (jejunum and ileum) from 
right to left, and in all it was connected by a mesentery, more 
or less distinct, to the spine. In one this mesentery was one- 
fourth of an inch in breadth (the whole length of the foetus 
was four inches), and was directly continuous with the mesen- 
tery of the jejunum. In this foetus the coecum lay to the left 
of the middle line. In three specimens the meso-duodenum, 
although less distinctly marked, having apparently become 
blended with the under surface of the mesentery of the rest of 
the small intestine, could still be seen connecting the transverse 
portion of the duodenum to the spine. In these the coecum 
had passed to the right of the middle line, but had not yet 
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crossed in front of the duodenum. In these four cases on 
turning up the jejunum and ileum, which at this period lie 
closely coiled together in one mass in the middle of the abdo- 
minal cavity, the whole of the transverse portion of the duo- 
denum was visible; in the fifth specimen in which the coecum 
had pajssed over the duodenum and come into relation with the 
parietal peritoneum in the right lumbar region, the duodenum 
was not visible throughout its entire extent. In all, the pari- 
etal peritoneum, after lining the right himbar region and the 
right iliac fossa, was continuous with the right side of the de- 
scending sigmoid meso-colon. 

In the early embryo, as is well known, the intestinal tube 
is attached to the anterior surface of the spine by a double fold 
of peritoneum odled * meso-gastrium.' This is one continuous 
membrane; and the changes which aflerwai'ds take place in 
the position of any poi-tion of the intestines must necessarily 
affect, more or less, every part of the membrane. That portion 
of the tube which is to form the stomach turns over on its 
right side and gradually assumes the horizontal position, its 
peritoneal fold becomes pendulous, and constitutes the great 
omentum. The pylorus and duodenum are thus carried to the 
right of the middle line. The coecum now takes a position to 
the left of the middle line in the left lumbar region, and as it 
travels up, across, and down into the right iliac fossa, drags 
upon the small intestine and upon its attached mesentery, and, 
in consequence, a rotation or twisting (to the extent of half a 
circle, the centre of which is at a point corresponding to the 
origin of the superior mesenteric artery from the aorta) of the 
whole gut follows. This appears probable when we take into 
consideration the continuous nature of the meso-gastrium, the 
great change in the position of the coecum, and the limited at- 
tachment of the mesentery to the spine. If this opinion as 
regards the position of the duodenum behind the jejunum and 
ileum is right, then its fixture there is easily accounted for. 
The coecum having passed over the duodenum at the junction 
of its second and third parts and become related to the parietal 
peritoneum in the right lumbar region, binds the duodenum 
down to the spine, as we find it in the normal subject. It 
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then moves down and becomes fixed in the right iliac fossa. 
The more perfect this attachment is, the less is seen of the 
duodenum on turning up the intestines. In three cases of 
moveable coecum and ascending colon which have lately oc- 
curred in the dissecting rooms, a greater extent of the trans- 
verse portion of the duodenum than usual could be seen. 
Whether a twisting of the whole tract takes place or not, the 
fixed position of the duodenum is undoubtedly dependent on 
the fact of the coecum passing over it, and becoming lodged in 
the right iliac fossa. 

In the case which I have described rotation had not taken 
place. The cicatrix, situated at the root of the meso-colon, 
and probably due to intra-uteriile inflammation, had prevented 
the large intestine from moving across and down to its normal 
locality. The duodenum therefore remained free in the abdo- 
minal cavity. 

The vascular anatomy seems to strengthen this idea. The 
superior mesenteric artery, instead of running from the mesial 
line to the right, passed to the left, and gave off the colic 
arteries from its left side and the arteries to the small intestine 
from its right, just the reverse of what we usually find. In 
the usual mode of dissecting this artery (by turning up the 
omentum and transverse colon and spreading out the small 
intestine), we remove what was primarily the right layer of the 
meso-gastrium; but in this case when the vessel was dissected,' 
although done in apparently the ordinary way, the membrane 
removed was the leji layer. Now, if we suppose a rotation of 
the intestine to occur, then the artery would assume the nor- 
mal position. 

The coecum and large intestine having failed to reach their 
normal position, and an ascending and a transverse subdivision 
not having taken place, the transverse colon had not become 
permanently blended with the posterior recurrent layers of the 
great omentum, so that the passage back to the spine of this 
structure, which represents the meso-gastric fold in the embryo, 
could be demonstrated as entirely distinct from the transverse 
meso-colon. This case seems to support the idea, that the 
arrangement which we find in the normally developed adult, 

VOL. II. 2 
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where the recurrent layers of the great omentum are intimately 
united with the transverse colon and its meso-colon, is of second- 
ary formation and produced by the blending of surfaces origi- 
nally distinct, a view of the arrangement of the peritoneum 
which has only lately gained ground in this country, although 
described by Mr Holden in the first edition of his Manual of 
Dissections (1859). I may here mention that in the foetuses, 
from the 12th to the 18th weok, which I have examined, the 
transverse colon was intimately connected with the recurrent 
layers of the omentum, so that the blending of the transverse 
colon with the omentum must take piace at an earlier period 
of intra-uterine life. 



I take this opportunity of recording seme cases of malposition 
of the large intebtiDe in the adult which have oocurred in the 
dissecting rooms since the series recorded in the Edin. Med, Journal^ 
August 1863, by Professor Turner, to whom I am indebted for the 
following abstract : 1. A female. The coecum was situated in the 
right hypochondriac and lumbar regions ; the right iliac fossa was 
covered by the parietal peritoneum and the ileum passed through it 
to join the coecum. 2. A male. The sigmoid flexure passed across 
to the right iliac region, where it was tied down by the peritoneum 
before it entered liie pelvis to the right of the, middle line. 3. A 
mala The coecum and ascending colon were largely dilated and their 
coats thinned : they possessed a large mesentery and were freely 
moveable. The sigmoid flexure crossed to the right side and was tied 
down in the right iliac fossa, the peritoneum presenting a cicatrised 
appearance before it entered the pelvis on the right of the middle 
Ime. 4. A female, ^ot only the transverse and sigmoid parts of 
the colon but the ascending and descending portions and the coecum 
had a distinct meso-colon, and were, therefore, freely moveable. The 
peritoneum was in close relation to the anterior sur&u^es and margin 
of the kidneys and permitted indeed slight changes in the position of 
the right kidney. 



NOTES ON THE ANATOMY OF THE RETINA OF 
THE COMMON PORPOISE (Phoccena communis). By 
J. W. HULKE, F.R.S. (Plate I.) 

In 1865, through the liberality of the Zootomical Com- 
mittee of the Zoological Society, I received the eyes of a 
porpoise which had died soon after being placed in the gardens 
in Regent's Park. The bacillary layer of the retina was already 
too much spoiled to allow me to make out the exact forms of 
its elements, but the other layers were better preserved, and 
the unusual clearness of some details of their finer structure 
made me very desirous of continuing the examination. For 
want of proper material however I have never since been able 
to do so, and I communicate these fragmentary notes in the 
hope that they may lead others who have opportunities of 
procuring absolutely fresh eyes to study the retina of cetacea. 
I chiefly used sections of the retina previously hardened by 
chromic acid, tinted with carmine or rose-aniline, and rendered 
transparent with glycerine. These I compared with the same 
parts in the fresh retina without the addition of reagents; and 
I employed magnifying powers from 220 to 2000 linear. This 
may explain some differences between my account of the 
Porpoise's retina and that of Balsena Mysticetus published by 
Carl Ritter in 18C4\ which are greater than analogy would lead 
us to expect in animals of the same order. 

For the study of the connective tissues (for which he 
Btrongly recommends the retina of Bal. Myst.) Ritter prefers 
preparations made by teazing; and he seems throughout to 
have used a magnifying power of about 300, with which I 
should have supposed it impossible to have recognized some of 
the finer details which he describes. With this he discovered 
that the fundamental element of the connective tissues is a 
two-branched cell, like a common spindle cell, only with blimter 
ends. The membrana limitans interna, as well as MuUer's 

* Die Strtictur der Retina dargftftcVt nach Vntermchxingen Uher da$ Wal- 
fitehange, v. Dr Carl Bitter, Leipsic, 1864. 

2—2 
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radial connective-tissue fibres springing from it, are, he says, 
constructed of special modifications of these cells, other trans- 
formations of which compose the intricate web that constitutes 
the special tissue of the granular layers, to which he gives the 
new name of the "Outer fibrous layer". In the optic nerve 
and ganglionic layers he tells us that the two-branched cells 
form a triple stage of meshes for the reception of the optic 
nerve bundles and the ganglion cells; and that in the inner 
granule layer they are built into a frame of cubic meshes three 
or four deep, and in this situation they undergo a most singu- 
lar, glassy, membranous transformation, and exhibit cavernous 
hollows in which the granules lie. Schultze's membrana limi- 
tans externa is said by Ritter to be an illusory appearance of 
a membrane caused by the linear juxtaposition of the outer 
sides of the outermost series of these cubic meshes ; and the 
inter-granule layer is disallowed as a distinct stratum on the 
ground of its alleged inconstancy in the Greenland whale and 
in other vertebrata. As regards the nervous structures, not 
having fresh specimens at his disposal, Bitter draws his account 
of the bacillary elements mainly from other vertebrates. They, 
of course, contain the axial thread discovered by our author. 
He states that the outer granules are not cells, either in the whale 
or in other higher animals, but only definite circumscribed 
accumulations of the contents inside the fibres produced in- 
wards from the rods. The inner granules he describes as cells 
having several processes which on the outer side join those 
coming from the rods, and on the inner are continued into the 
fibres passing outwards from the ganglion cells. The last- 
mentioned cells are larger; they have a distinct nucleus, 
nucleolus, and a membranous wall. 

In the retina' of the porpoise, I found the same stratification 
as in the human retina. Its bacillary elements are small, 
slender and numerous as in the terrestrial mammalia. In 
profile their outer segments are long narrow rectangles. Their 
inner segments were already too swollen to allow me to 
determine whether rods and cones were both present, but I 
could distinctly see that these segments passed through the 
membrana limitans externa : and either included a near-l}ring 
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outer granule just inside the line of this membrane, or were 
prolonged to a more remote granule, as in other vertebrates. 
The outer granules (Fig. 1) are of more uniform size and 
smaller than the inner, their diameter ranged from ^^ to ^jf^^ 
of an inch. In my chromic acid preparations they had a more 
homogeneous texture, and a high refractive index, but they 
were rather less strongly tinted by carmine than the inner 
granules. 

The inner bacillary segment, or its prolongation, the 
primitive bacillary fibre, is produced inwards from its contained 
outer granule to the inter-granule layer, beyond which its 
demonstration is very difficult. The diflSculty proceeds partly 
from the extreme delicacy of the fibre, and partly from the 
granular texture of the connective tissue-web, which is a large 
constituent of this layer. In my best sections, under a high 
power, the bacillary fibres on leaving the outer granule layer 
appeared to me to suddenly curve, and combining in bundles 
to enter the outer surface of the inter-granule layer, in which 
they pursued a curve nearly parallel with its surfaces, but 
slightly inclined towards the inner surface, where they escaped 
into the inner granule layer. The inclination was so slight that 
I could often trace a fibre continuously through the whole 
breadth of the field. The arrangement reminded me of that 
which obtains in the same stratum towards the periphery of 
the chameleon's retina, but I cannot say whether the direction 
of these fibres had any reference to a physiological centre, for 
the wrinkled state of the retina precluded a search for the fovea. 
In the inner granule layer the characters of the elementary 
nervous and connective tissues are strikingly obvious. The 
nervous cell-elements are distinctly cells (Fig. 2), they have a 
very definite and sharp though delicate outline, they are pale, 
their texture is very finely granular, and they contain a con- 
spicuous nucleus which takes a deep stain from carmine. 
Many are clearly multipolar, giving off fine processes outwards 
towards the inter-granule layer, and sending others inwards 
into the granular layer. The former seemed to me to run into 
the plexus of bacillary fibres of which the inter-granule layer 
is largely formed, while the latter very plainly joined the pror 
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cesses produced outwards from the ganglion cells of the proper 
ganglionic layer. 

The other cell-elements in the inner granule layer are 
oval or irregular bodies of homogeneous aspect, without differen- 
tiation of parts, much smaller than the nervous granules (Fig. 3). 
They occur in the course of the connective radial fibres, or in 
intimate relation with the connective tissue frame in the 
spaces of which the larger granules lie. This frame is com- 
posed of stout septa, which passing across the inner granule 
layer from the granular to the inter-granule layer, in a radial 
direction from the centre of the globe, form large alveoli, which 
in turn are intersected by finer trabeculae derived from the 
stouter partitions. The arrangement is very similar to that 
which we see in some biixls and in chelonia. As the thickness 
of the inner granule layer is only half or a third of that of the 
outer granule layer, and the nervous inner granules are much 
larger than the outer, it follows that they are much less nume- 
rous than these. 

The cells of the ganglionic layer (Fig. 4) are larger than in 
any other retina which I have yet examined. Some of them 
have a diameter of ^ of an inch. Their shape is angular or 
roundly oval. They have a very sharply defined single outline, 
a finely granular rather opaque texture, and they all contain a 
very conspicuous more coarsely granular, and darker, constantly 
roundly oval nucleus, in which a nucleolus is generally visible. 
Many of these colossal cells are imbedded in the granular layer, 
near its inner surface. They detach numerous processess out- 
wards which auTxlivide and cross the granular to the inner 
granule layer. These are more easily followed than in any 
other retina I know, and I distinctly traced their continuity 
with the fibres passing inwards from the inner granules. Other 
processes, fewer in number, pass from the ganglion cells to the 
bundles of optic nerve fibres. 

The inner end of the optic nerve and the distribution of its 
bundles did not present any unusual arrangement The former 
was a circular disc about 1'" in diameter, and with an elevated 
edge, and a minute central depression corresponding to the human 
physiological pit. The sclerotic (Fig. 5) canal had a wide funnel 
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shape, the diameter at its outer end measuring 2^*", while that 
at its inner end measured but 1'". This latter part only, cor- 
responding to the inner fourth of the entire thickness of the 
sclerotic, embraced the trunk of the nerve at all closely, and 
furnished the lamina cribrosa, while behind this the increasingly 
wide interspace between the trunk of the nerve and the sides of 
the scleral canal was occupied by a prolongation of the vascular 
rete mirabile which surrounds the tnmk outside the eyebalL 

In the retina, in my chromic acid prepai*ations, the nerve 
fibres had remarkably hard and sharp, single outlines, which 
made them unusually conspicuous, and they exhibited nume- 
rous fusiform swellings : of these as many as six might be seen 
in a single fibre in the course of ^". (Fig. 6.) 

As regards the connective tissues I could not detect any 
trace of a compound structure in the membrana limitans interna, 
which appeared to me to be quite hyaline. Upon its inner 
surface (that towards the vitreous) humour there were traces of 
a pavement epithelium (2), while from its outer surface the 
fanlike bundles of the roots of MuUer's connective tissue radial 
fibres arose in the usual way. These were soon gathered 
together and fused into stout columns which formed a series of 
arches (converse towards the granular layer), through which the 
nerve-bundles ran, and which also, outside these latter, enclosed 
those ganglion cells which were not embedded in the granular 
layer. At the inner surface of this latter many of the stout 
fibres composing the arcades rapidly broke up into increasingly 
fine fibrillae, which constituted much of the proper tissue of the 
layer; while other fibres from the same source traversed the 
granular layer completely, and reached the inner granule layer, 
to the alveolar septa of which they contributed, and subdividing 
and becoming finer in their passage outwards, were lost in the 
finely granular tissue of the inter-gi*anule layer. This layer 
was constant in all my sections (over 200), so that I cannot 
hesitate to regard it as a distinct stratum in the porpoise's 
retina, and I have found it equally constant in every vertebrate 
which I have examined. The proper tissue of the layer is an 
exceedingly fine connective tissue web, which, in sections, has a 
texture similar to that ot the granular layer, but rather finer. 
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The thin stratum which it forms (about ^ or J as broad as the 
imier granule layer) is traversed radially from the centre of the 
globe by some of the terminal branches of Miiller*s radial fibres 
which pass into the inter-granule layer to lose themselves at the 
inner surface of the membrana limitans externa; while other 
fibres already described as nervous traverse it with only a very 
slight inclination from its outer towards its inner surface. The 
extreme regularity of the line and the parallelism of its outlines, 
which are conspicuous in vertical sections of hardened retina^ and 
are also recognizable in folds of the perfectly fresh retina, do not 
appear to me consistent with Ritter's interpretation of the for- 
mation of the outer limiting membrane, and with Schultze I 
must still regard it as a membranous hyaline expansion pierced 
by numberless apertures for the inner segments of the rods 
and cones. Throughout the retina, in all the strata except 
the baciUary, the minute interstices between the elementary 
nervous tissues lying in the coarse connective tissue frame are 
filled with an excessively delicate web of the latter tissue, as 
has been described by Schultze in other mammalia, and by 
myself in a former paper in this journal. 

I was not able to resolve any part of these connective tissues 
into the fundamental two-branched cells described in Balaena 
by Bitter, so that while there is a general resemblance in their 
rough arrangement in the porpoise and in balajna there is an 
apparent difference in their ultimate constitution. 

There is also another apparent difference in the distribution 
of the retinal blood-vessels in these two animals. In the Green- 
land whale, Eitter says, these vessels do not pass through the 
optic foramen, but through two special apertures in the sclerotic, 
an arrangement which appears very singular; while in the 
porpoise the trunk of the optic is traversed in the usual way 
by the vasa centralia, which at its inner end, within the eyeball, 
break up into branches which are distributed as far as the front 
of the retina. In the porpoise there are also large vascular 
canals near the optic foramen, but these transmit vessels 
passing between the choroid and the external rete mirabile. 
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EXPLANATION OF FIGURES. 

Fig. 1. , Outer granules, and membrana limitans externa, x 670. 

Fig. 2. Nervous inner granules, a. Branched cell lying in an 
alveolus, b. Hound and roundly oval cells close to the inner surface 
of the layers, c. Septum between two alveoli d. Slightly inclined 
bundles of fibres in the inter-granule layer, believed to be passing from 
the outer to the inner granules, x 670. 

Fig. 3. Nuclei of the connective tissues in the inner granule 
layer, x 670. 

Fig. 4. Cells of the ganglionic layer, a. Outer processes going 
to the inner granules across the granular layer, b, Inoer processes 
passing inwards amongst the bundles of optic nerve-fibi*es. c An 
optic nerve fibre, x 800 nearly. 

Fig. 5. A section through the back of the eyebalL x 2. ct. The 
retina, b. The choroid, c. The sclerotic, d. The inner end of 
e, the optic nerve-trunk. /. Vascular canal in the sclerotic trans- 
mitting a vessel passing from the choroid into g, the Rete Mirabile, 
which is prolonged into the posterior part of the sclerotic canaL 

Fig. 6. Optic nerve-fibres with fusiform varicosities, x 670. 



ON THE ARRANGEMENT OF THE MTTSCTTLAR FIBRES 
OF THE ALLIGATOR. By Philip Hair, M.B. Edin- 
burgh, 

[The following inquiry into the arrangement of the muscular 
fibres of the alligator was undertaken at the suggestion of 
the late Professor Goodsir, who provided the animals on 
which the dissections were made. It formed the substance 
of the author's Thesis, for which a gold medal was awarded 
by the Medical Faculty of the University of Edinburgh, on 
the occasion of his graduation in August 1866.] 

The muscles of the tail and back have been more especially 
examined ; and a short description of the muscles of the lower 
part of the trunk and pelvic region has been appended, as 
there are some interesting arrangements in them. 

The skin of the alligator is firmly attached to the subjacent 
muscles in the back and tail. In the caudal region this attach- 
ment is general, but in the back it is limited to a line cor- 
responding to the articulation of the transverse processes of 
the vertebrse and the thoracic ribs. In the neck, abdomen, 
and extremities, the skin is comparatively loose and is connected 
to the superficial fascia. The muscles in the back lie behind 
the vertebrae, and are limited by the spines of the dorsal 
vertebrae on the one hand and the vertebral parts of the ribs 
on the other. The caudal muscles have a lateral position, and 
are subdivided into two sets, a * dorsal ' and a * ventral.' The 
dorsal set lies between the spines and transverse processes of 
the vertebra?, becomes continuous with the general muscular 
mass of the back, and may be named the Dorso-lateral mass. 
The ventral set lies between the transverse processes and the 
chevron bones, passes to the root of the tail, becomes fixed to 
the inferior pelvic bones, and may be termed the Ventro-lateral 
mass. 

A muscular mass, when examined in situ, before the dissec- 
tion is carried so far as to illustrate its more composite arrange- 
ment, is seen to possess longitudinal bundles, which run 
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parallel with each other from the one end of the mass to the 
other, the number being definite, but not equal at every part 
of the mass. Thus at each end of a muscular mass two longi- 
tudinal bundles may only exist, but approaching the middle of 
the mass the number may be increased to three, then to four, 
and ultimately to five. More than this I have not seen. Five 
longitudinal bundles are found in the ventro-lateral mass, four 
in the dorso-lateral mass, and in the dorsal region proper four 
prevail throughout The longitudinal bundles are not in con- 
tact with each other along the whole length of their course, 
but are separated by equidistant spaces, and are joined to one 
another by equidistant processes of muscular and tendinous 
tissue. 

Each longitudinal bundle represents, on a small scale, the 
arrangements of the whole of the longitudinal bundles com- 
bined, and consequently the construction of the mass itself. If 
a longitudinal bundle be examined it will be found to have on 
its upper or outer aspect a number of transverse tendinous 
processes, the inscriptiones tencUneos (Stannius). They are deve- 
loped along the whole of the bundle from one end to the other, 
and are equidistant from each other. Their distance exactly 
corresponds to the homy skin-plates externally, or to the length 
of the bodies of the vertebrae internally. They are segmental, 
or semicircular, with their concavities all turned in one direc- 
tion. They come forwards as it were obliquely from the deeper 
part of the bundle to its more superficial or skin aspect, and 
are the representatives of the bases of cones, which are the 
more proximate constituents of the bundle. These cones are 
hollow, and the apices of one set appear to be enclosed within 
the bases of adjacent cones. For instance, if a sugar-cone were 
cut into two segments, and the interior of each segment 
hollowed out, then the one segment placed within the other 
would represent extremely well the arrangement of the cones. 
They vary in thickness, but not in length, at any part of the 
bundle. The cones seem flattened from before backwards, so 
that they appear somewhat triangular. From the base of each 
cone lateral processes of muscular and tendinous fibres proceed 
in an oblique direction, and pass on to join other conical 



arraDgemeots to be presently described. A cone seems, s& far 
as I have been able to determine, to be of a triangular form. 



Fig. 1.' 

the Hides of which become doubled in upon themselves, espe* 
cially at the apex of the triangle, which seems at that part to 
be solid, but nearer the base this incurvation is not carried to 

' Fig. 1 TepMseotR the nunneT in whioh the ooneB are placed within Mch 
other to form a longitiidiiiBl leries; the lateral connectiona of the lougitiuliual 
eerieB with eooh other, and their alternating direction, are also diagranuDatioaUy 
represented. The anangemeut of the oouei in the maimer indicated forma a 
typical mnMl». 
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80 great an extent, and consequently accounts for the hollow 
conical appearance at that part, which forms a receptacle for 
the succeeding cone. At the same time, it is continued further 
on by means of its sides, while its centre as it were stops short; 
so that, instead of having a straight base, it is crescentic in 
shape. A number of such cones placed within each other forms 
a longitudinal bundle, which on its external surface has the 
tendinous intersections already spoken of. But if the internal 
surface of such a bundle or series of cones be. examined, it 
seems as if it were an entire longitudinal bundle, having pro- 
jecting from each side, at regular intervals, muscular processes. 

The apices do not appear as distinct on the inner surface 
as the bases do on the outer. Further, the apices do not ter- 
minate in the cones in which they are enclosed, but when 
their fibres have crossed each other, like the letter X, they 
partly end on a small tendon, or aponeurotic structure, which 
is attached to bone, and partly by passing into the cone 
in which it is enclosed. The base of each cone, as I have 
said, is crescentic; and the central portion of the crescent ends 
on a thin aponeurotic tendon, which is generally attached to 
the homy skin-plates. The horns of the crescent are disposed 
as follows. In cones from the outside of a muscular mass one 
horn is attached to the bone, while the other horn passes on to 
the cone of the neighbouring longitudinal series of cones; but 
in cones from the central bundles the horns pass into the cones 
of their respective sides. Such then being the mode of distri- 
bution of a single cone, I now proceed to notice the manner in 
which a number of them form a longitudinal bundle. This is 
effected by the cones being placed for some distance within one 
another. Consequently, all those which enter into the forma- 
tion of a single bundle have the same direction. A second 
longitudinal bundle is formed in the same way as. the first, its 
cones having all the same direction with reference to each 
other, but an opposite direction with regard to those of the 
first series. Suppose the cones of the first series to have their 
bases directed towards the head (and consequently their apices 
towards the tail), the cones of the second series would have 
their bases directed towards the tail and their apices towards 
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the head. In a third series of cones the bases would be turned 
in the same direction as those of the first series, and so on; 
alternating in the several series with each other, the length of 
the cones being the same in all. One bundle of cones however 
may be thicker than another, for the mass is not uniform in 
thickness throughout. Yet if we compare the bundles toge- 
ther we find that if the first series be thick and powerful, the 
second will be, as a general rule, thinner and weaker, and so 
on with the others; thus showing a tendency to alternate 
in size. 

Erector spinas commences by two longitudinal bundles from 
the last caudal vertebra. It lies in close contact with the 
bones beneath, and is firmly attached to the horny skin-plates 
externally by means of aponeurotic tendons, ' Inscripttones 
tendintce* It shows a tendency to the conical arrangement, 
but this is not easily distinguished until it reaches nearer the 
middle of the tail, when the conical form is unmistakeably 
seen. There the number of longitudinal bundles is increased 
to three. Higher up the number is four; and they have all 
more or less the conical arrangement. Opposite the iliac bones 
they are reduced to two ; or if a third exist, it is central and 
very small compared with the other two. In the back a third 
row which is central appears. These preserve the conical 
aiTangement along the whole of the back. Tliey are accom- 
panied by another muscle, the Ilio-costalis, which arises tendi- 
nous from the anterior part of the ilium, and passes up over the 
ribs external to their junction with the transverse processes of 
the vei'tebrae. It is fixed to all the ribs, and shows a tendency 
to the conical arrangement; but this appearance is not so well 
exemplified as in the longissimus-dorsi. It is connected inter- 
nally to the longissimus-dorsi by means of aponeurotic tendons, 
and externally to the ribs by short narrow tendons. It is con- 
tinued into the neck as the Cei^icalis ascendena, which is 
inserted intQ the 4 or 5 lower cervical ribs. It may be consi- 
dered as continued on to the skull, by a small muscle, which 
arising from the second and third cervical ribs, is inserted into 
the mastoid process of the skull. The muscular mass of the 
tail is principally made up of the backward prolongation of the 
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spinalis and longissimus-dorsi. The latter constitutes by far 
the largest portion; both have well marked cones, which freely 
communicate with each other along the whole extent. 

The LongiaaimuS'dorsi is the external portion of the tail 
mass. It lies close to the sides of the vertebrae at the .hinder 
part of the tail, being attached first to the bodies of the verte- 
brae, and then to the upper surfaces of the transverse processes. 
It consists of three series of longitudinal cones, which increase 
in size until they reach the iliac bone, where they join each 
other so as not to be separable near that point. It passes on to 
the region of the back as two series of longitudinal cones^ the 
outer large and powerful, the inner thin and slender. The 
outer has the bases of the cones directed forwards, while those 
of the inner are dii-ected backwards. They are limited to the 
space between the articular processes and the articulation of 
the ribs with the transverse processes. The outer and inner 
series of cones are inserted into the whole length of the trans- 
verse processes posteriorly; towards the iuner part the cones 
are fixed to the anterior articular processes> while, towards the 
outer, the cones are- attached to the posterior margin of the 
ribs. Superficially they are connected by aponeurotic tendons 
to the inner surface of the homy skin-plates, and ta the super- 
ficial tendons of the spinalis. The conical arrangem^t be- 
comes elongated into long fiat muscular bundles, which may be 
considered as the Tramsversalis cervicia which i& attached to 
the articular processes of the cervical vertebrae as far as the 
arch of the atlas. 

Trcuih^h-rnj^toideus, placed to the outer side of the last part 
of the longis^mus-dorsi, arises from the transverse processes 
of the 2 or 3 upper dorsal and lower cervical vertebrae, passes 
between the transverse and articular processes of the cervical 
vertebrae, and is inserted into the posterior paii; of the mastoid 
process under the second splenius. 

Spinalis is the inner part of the tail mass, and consequently 
placed to the inner side of the lougissimus^dorsi. It may be 
considered as originating with the longissimus-dorsi at. the end 
of the tail It possesses the conical arrangeinent of the longis- 
simus-dorsi, which is better marked at the upper half of the 
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tail, and is limited by the articular and spinous processes. It 
connects spinous process with spinous process, each muscular 
and tendinous bundle passing from one spinous process to 
another four or five distant. This arrangement of the spinalis 
extends along the whole tail up to the upper part of the back, 
where it seems to end. The tendons of insertion are aponeu- 
rotic in the lower part of the tail, but become strong, rounder, 
and considerably longer in the upper part of the tail and back. 
They bifurcate, as it were, before they become attached ; one 
segment of the bifurcation passes upwards and inwards to the 
spinous process to which it is attached; the other segment passes 
upwards and outwards into the inner series of the longitudinal 
cones of the longissimus-dorsi. By this means the two muscles, 
or rather, the two parts of the mass of muscle, ai*e intimately 
connected with each other; at the same time, this peculiar ter- 
mination of the muscle completes the series of conical arrange- 
ments in the back and tail, which exist in such a marked degree 
in the whole muscular system. 

Splenitis capitis is in part the continuation of the spinalis to 
the head. It is the most powerful and most superficial muscle 
of the neck. It arises from the upper surfaces or tips of the 2 
upper dorsal and all the cervical spinous processes by well- 
marked, round, muscular digitations or processes, which pass 
outwards and upwards, converging to form the general mass, 
which ends on a strong, round, short tendon, and is inserted 
into the occipital bone at its upper pait near the middle line. 

The next series of muscles to be noted lies somewhat under 
those last described. The direction of the longissimus-dorsi and 
spinalis is longitudinal throughout, and in the case of the lon- 
gissimus the bundles pass from transverse process to transverse 
process, whilst the spinalis passes from spine to spine. But the 
series now to be described has an oblique coui'se from the roots 
of the transverse and articular processes to the spinous pro- 
cesses ; and the muscles are directed from within outwards, that 
is, obUquely from the deeper to the more superficial aspect of 
the body. 

Semi-spinalis, Its tendinous and muscular bundles proceed 
from the lower cervical or the dorsal and lumbar roots of the 
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transverse and articular processes, to the spines of the dorsal, 
lumbar,^ sacral, and upper caudal vertebrae ; they pass obliquely 
under the tendons of the spinalis downwards and inwards to 
their points of insertion, and are attached to the anterior mar- 
gin of the spinous processes. Each muscular bundle extends 
from the articular and transverse process above to the fifth spi- 
nous process below. The semi-spinalis is continued up to the 
head by means of a muscle so like the splenius that it may be 
considered as a splenius secundus. It arises from all the cervical 
spinous processes under the splenius by nine muscular pro- 
cesses, which converge upwards and outwards to the back part of 
the skull, where they join a stronger and rounder tendon than 
that of the splenius, which is fixed to the back part of the head 
a little internal to the mastoid process. 

Multifidus spiruB, Its muscular and tendinous bundles are 
quite distinct from the preceding. They lie deeper, nearer the 
spinous processes, are easily separable, and have a different di- 
rection. They constitute a mass, which is present in the tail 
and back, but stops short in the cervical region. I have not 
been able to ascertain their existence in the lower third of the 
tail, but in the upper two-thirds they appear very delicate, but 
gradually increase in size and strength as they proceed forward. 
They lie close against the spines, at the same time their course 
is obliquely upwards and inwards; their external surface is ten- 
dinous, the internal chiefly muscular. The fibres arise from the 
roots of the articular processes; from which they ascend ob- 
liquely upwards and are supplemented by delicate flat muscular 
processes, which take their origin from the spinous processes at 
*the anterior margin, and are present in the whole length of the 
mass. The tendons of insertion thus constituted are fixed to 
the posterior margin of the spines, and each is generally at- 
tached to the seventh vertebra above the articular process from 
which it arises. As the semi-spinalis extends from above down- 
wards from articular and transverse to spinous processes, whilst 
the multifidus goes from below upwards and inwards and not 
only joins spinous and articular processes together, but also one 
spinous process with another, the two muscles are essentially 

VOL. II. 3 
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distinct. The multifidus does not send any prolongation to the 
cranium. 

Iiiter-sjnnales are thin plates of fleshy fibres placed in pairs 
between the spinous processes of the contiguous vertebrae. They 
exist in the neck, and are delicate in the dorsal and lumbar re- 
gions. They are much stronger and broader in the upper half 
of the tail, where they are well differentiated; but in the lower 
part of the tail they are not so easily recognized. They extend 
from the tip to the roots of the spinous processes. 

Inter-articulares are small muscles placed between the arti- 
cular processes in the lower part of the cervical, the whole of 
the dorsal and lumbar regions, and the upper part of the tail. 
They reach from the posterior articular process of one vertebra 
to the posterior articular process of the vertebra below. 

Tnter-tramversales. In the cervical regions are placed small 
muscles between the tmnsverse processes and the cervical ribs. 
They are in contact with the longus-colli, which becomes en- 
twined with their fleshy bundles. 

SUBVERTEBRAL MuSCLES. 

Recti capitis laterales interni are two small muscles placed, 
one on each side of the middle line, at the upper part of the 
neck. They arise from the inferior spines of the 2 upper ver- 
tebne, and diverge to be inserted into the base of the skull 
round the foramen magnum. 

Recti capitis laterales are much longer and larger than the 
preceding. They have double origins, an inner from the in- 
ferior spines, and an outer from the roots of the transverse pro- 
cesses of the 5 lower ccn^ical vertebrae, which converge and are 
inserted together near the foramen magnum. 

The Loixgiis colli arises from the body of the fifth dorsal 
vertebra, the inferior spines of the upper 4 dorsal and the last 
cervical vertebrae, stretches obliquely forwards and outwards to 
be inserted tendinous and muscular into the cervical ribs, where 
it is entwined w4th the fleshy bundles of the inter-transversales. 

Ventral Muscular Mass of the Tail. 

Ischio-coccygeuSy a powerful fusiform muscle situated ven- 
trally on either side of the chevron bones, with its broad end 
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towards the ischial symphysis. It arises at the end of the tail 
from the bodies of the vertebrae and the sides of the chevron 
bones by two longitudinal bands of muscular and tendinous 
fibres, which pass forward for some distance, increasing in size, 
strength, and number, so that, after a short space three longi- 
tudinal bundles appear, which soon increase to four, then to 
five. For the lower fourth or so only of the muscle the longi- 
tudinal arrangement is clearly defined; but in its course the 
conical arrangement becomes more and more distinct, until about 
the middle of the muscle the cones assume their most charac- 
teristic appearance, which continues along the upper fourth or 
so of the tail, when the longitudinal direction and conical 
arrangement seem to pass into each other by gradations, which 
however are still indicated by the direction of the superficial 
aponeurotic fibres. Near the root of the tail the muscle splits 
into two distinct portions, which form an opening 'for the pas- 
sage outwards of the muscle situated deeper. It ends in two 
portions, one, a powerful round tendon on the inferior surface 
of the ischium near the symphysis; the other a similar tendon, 
but flatter near the junction of the ischium and ilium. From 
the twelfth or thirteenth caudal vertebra up to the base of the 
tail the muscle has no attachment to the sides of the chevron 
bones, because the femoro-perineo-coccygean muscle occupies 
their whole suspect, except at the tip, to which the ischio-coccy- 
geus continues to be attached. As the transverse processes do 
not extend down the whole of the caudal vertebrae, but end 
about the fifteenth, the muscle fi*om the vertebrae below this 
point is attached to an aponeurotic membrane which, higher up, 
extends upwards and curves downwards on each side from the 
extremities of the caudal transverse processes, but lower down 
is continued along the bodies of the remaining caudal vertebrae 
to the end of the tail'. When the muscle is attached to the 
transverse processes, it is to their under surfaces by aponeu- 
rotic tendons, which do not extend so far inwards as the bases 
of the processes; for the femoro-perineo-coccygeus intervenes. 
The muscle is possessed of five rows of cones, arranged thus: 

1 Prof. GoodBir, Edin. Philosoph. Journal^ Jan. 1857, p. 128. 
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the two mai'ginal (that is, the row nearest the ventral middle 
line, and the row in contact with the transverse processes) and 
the central rows have their cones directed with the apices to- 
wards the head, whilst the intermediate rows have their cones 
arranged in a reverse direction. The bases of the cones end in 
a thin, strong, aponeurotic structure, which passes outwards to 
be attached to the several homy skin plates. 

Feinoro-pei'meo-coccf/geus, placed under the preceding and 
concealed by it, except at its upper part, where it passes through 
the triangular space between the two portions of the ischio- 
coccygeus, arises by powerful flat muscular processes from the 
descending processes of the chevron bones, the under surfaces 
of the transverse processes of the 13 upper caudal vertebrae, 
and the mesial aponeurosis. Thin and pointed at its origin it 
becomes thicker and rounder as it ' passes obUquely upwards 
and outwards through the space on the outer wall behind the 
ischium. It ends on a thick round tendon which is inserted 
into the inner and upper aspect of the small trochanter of the 
thigh-bone, and sends an offeet down to the back of the thigh 
to join the tendon of the gastrocnemius. Between the ischio- 
coccygeus and femoro-coccygeus is a layer of fat with the 
hajmal divisions of the spinal nerves and the aponeurotic mem- 
brane before refen^ed to. 

Pyriformis arises from the bodies of the 2 or 3 upper caudal 
vertebrae, and is inserted behind the tendon of the femoro- 
coccygeus into the small trochanter. Another muscle, which 
may be considered a Pyriforinis accessoi^us, arises from the roots 
of the transverse processes of the last sacral and first caudal 
vertebrae. It passes round the femoro-coccygeus in a circular 
manner, to be inserted into the symphysis and hinder border of 
the ischium, receiving slips from the upper part of the ischio- 
coccygeus. At its middle it has a flat tendon about an inch 
broad, which is in contact with the femoro-coccygeus so as to 
form a pulley round which the muscle may act. 

* 

Muscles of the Inferior Half of the Trunk. 

Pyramidalisy placed on the ventral aspect of the trunk, 
consists of two layers ; the superficial, somewhat pyramidal, 
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stretches between the ischio-coccygeus and the superficial divi- 
sion of the external oblique muscle, and lying in the same 
plane with them, is attached to the upper part of the ischio- 
coccygeus, and passing upwards limits the cloaca laterally. It 
ends on the 3 or 4 abdominal ribs, crosses obliquely over the 
adductor muscles of the thigh, and covers the hindermost third 
of the external oblique. It sometimes sends a slip of fibres to 
the upper part of the cloaca. The deep layer, stronger and 
shorter, arises from the symphysis and the inner margin of the 
horizontal part of the ischium, extends upwards and slightly 
outwards to the upper margin of the pubis and the lower 
abdominal ribs, and covers the adductors and external obturator 
muscles, and the os pubis, and partly also the internal obtu- 
rator. 

Ohliquus extemus, like the pyramidalis, consists of two lay- 
ers, which cover each other, each having a thoracic and an 
abdominal part. The superficial thinner layer arises by a 
broad aponeurotic tendon from the 10 or 11 lower ribs, and 
passes obliquely downwards and inwards to the middle line. 
The upper third or so ends at the outer margin of the thoracic 
sternum, and is covered by the hinder parts of the pectoralis 
major, while the abdominal part is blended with the deeper 
layer at the outer margin of the rectus abdominis. The deep 
layer arises by 8 or 10 digitations from the 10 lower ribs ; the 
4 upper interdigitating with those of the serratus magnus. Its 
fibres pass in the same direction as those of the superficial 
layer, both ending on the same tendon, which forms an aponeu- 
rosis covering the rectus. 

Rectus ahdominis arises broad from the pubis, and tapers 
towards its insertion into the 5 lower ribs and the ensiform 
cartilage of the sternum. Its continuity is interrupted by the 
8 abdominal ribs. 

OhUquus intemua arises, in conjunction with the lower part 
of the transversalis, firom the lumbar vertebrae and the anterior 
part of the iliac crest, and is inserted into the lower 3 or 4 
thoracic ribs. It may be considered as the abdominal prolonga- 
tion of the internal intercostal muscles. 

Traiiaversalis arises by a thin aponeurotic tendon from the 
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anterior part of the iliac crest, the transverse processes of the 
lumbar vertebrse, and the outer boundary of the lower part of 
the vertebral' ribs. Its fibres pass forwards, constituting a 
thoracic and an abdominal part The thoracic part lies under 
the sternum, while the abdominal part lies under the rectus. 

QvadrcUvs lumborum arises from the anterior part of the 
ilium in common with the ilio-costalis, from which it separates 
after a short distance to proceed to tbe last ribs and the 
transverse processes of the lumbar vertebrsp. 

Muscles connecting the Pelvic Region with the 

PosTfiRioR Extremity. 

In describing the muscles of this i*egion I have adopted the 
arrangement given by Stannius* ; and as the muscular anatomy 
of the leg of the crocodile has been the subject of a special 
paper by the Rev. S. Haughton, M.D., I shall take the opportu- 
nity of pointing out some errors into which I think Dr Haugh- 
ton has fallen '• 

Division of muscles according to Stannius : 

Abductors — Glutei. Abductor femoris. 
Rotators — Obturators. Iliacus. 

IQuadratus femoris. Adductors, primus and 
secundus. 
Gemellus, Pyriformis, Femoro-coccygeus. 
(outer Abductors — Tensor fasciae. Glutei, 
middle Extensors — Vasti. Cruraeus. 
inner Adductors — Rectus. Sartorius. 
Flexors of the lower leg (Tibia and Fib\ila). 
Flexor adductors of the Tibia — Gracilis. Semi-tendinosus. 
Flexor adductor of the Fibula — Semi-membranosus. 
Flexor abductor of the Fibula — Biceps. 

Abductor femoris (psoas), from the sides of the bodies of the 
5 lumbar vertebrae, and the under surfaces of their transverse 
processes, passes over the acetabulum to the upper fourth of the 
outer side of the femur. 

^ Handhuch der Zootomie, Zweites huch der Amphihien^ p. 185. 

* AnnaU and Magazine of Natural Hutory, xn. 8rd series, pp. 826—880. 
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OliUeua maxtmus, from the dorsal ridge and the anterior 
half of the ilium, and is inserted into the fascia of the thigh 
somewhat to the outer side of the knee-joint. It overlaps the 
tendon of the rectus in front of the knee-joinL 

Gluteus medius, entirely covered by the preceding, arises by 
short tendinous fibres from the dorsum ilii for about its middle 
third. Its tendon passes over the great trochanter, and is in- 
serted into the posterior aspect of the upper half of the thigh- 
bone. 

Gluteus minimus, from the dorsum ilii below the medius, is 
inserted into the great trochanter at its upper part. 

Obturator intemvs, from the internal or abdominal surface 
of the OS pubis, and the posterior abdominal ribs, passes below 
the acetabulum to the inner side of the femur, and ends in con- 
junction with the tendons of the obturator extemus and quadra- 
tus femoris. 

Obturator externum, from the under or outer surface of the 
OS pubis, and the membrane between the pubic bones, descends 
obliquely outwards over the hip-joint, to be inserted into the 
femur with the internal obturator and quadratus femoris. 

Iliaxius, from the inner surface of the ilium, ischium and 
acetabulum, passes out of the pelvis to be attached to the inner 
side of the upper fourth of the femur. 

Dr Haughton has misconceived these rotator muscles. Thus 
his marsupial muscles are no other than the external and 
internal obturators, his marsupial bones are the pubic bones, 
and his pubic bones are the bones of the ischium. This want 
of recognition of the proper subdivisions of the pelvic bones 
has also led him into error in his description of the gluteus 
maximus and medius, rectus femoris, sartorius, gracilis, semi- 
tendinosus, semi-membranosus, and biceps. 

Quadratus femoris from the middle of the ischium at its 
symphysis passes obliquely forwards and outwards to end with 
the obturator muscles. 

Adductor primus, from the ischium further forwards than 
the preceding, is inserted along the middle third of the inner 
side of the femur. 

Adductor secundus, a thinner muscle than the primus, from 
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the outer boundary of the ischium, is inserted into the femur 
behind the primus. 

Oemellus, from the upper surface of the ischium, passes 
horizontally outwards, winds round the head of the femur, 
and is inserted into its upper and posterior part below the 
capsule of the hip-joint. The gemellus and pyriformis have not 
been identified by Dr Haughton. 

Femoro-perineo-coccygeics. To this muscle Dr Haughton 
gives the name of Extensor fenioris caudalis, which seems to 
me not very appropriate, as the muscle is a powerful ad- 
ductor. 

Tensor fascice fenioris, from the spine of the ilium passes 
to be inserted into the middle of the fascia of the thigh. 
Dr Haughton has miscalled this muscle 'Gluteus minimus,' 
and seems altogether to have overlooked the proper gluteus 
minimus. 

Hectus fenioris, from the base of the pubis passes ob- 
liquely down the anterior part of the thigh over the outer 
side of the knee, under the tendons of the gluteus maximus 
and biceps, lying in a groove formed by the deep extensors 
of the thigh and leg. It emerges behind the lower part of 
the knee, then assumes another muscular belly like the ex- 
ternal head of the soleus, and finally joins the gastrocnemius, 
which is inserted into the os calcis. 

SartoriiiSy from the pubis a little above the rectus passes to 
the extensor side of the femur, and ends on the fascia below 
the tensor fasciae. 

CrurcBUS and Vasti require no special note. 

Oradlis arises by a thin tendon from the anterior margin 
of the ischium, and by a smaller head from the tuber ischii; 
both pass down the inner side of the thigh to join the next 
muscle. 

Semi-tendinosus, from the hindermost part of the ilium 
passes down the back of the thigh, joins the gracilis, and is 
inserted into the inner and upper border of the tibia. 

Semi-memWano8u^ is composed of three parts, an adducting 
belly from the hindmost boundary of the ischium, passes 
down the posterior part of the thigh to the back of the 
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upper end of the fibula, and two abducting bellies, one, small, 
arises from the hindmost part of the ilium in conjunction 
with the semi-tendinosus, passes down the back of the thigh 
and joins an arciform tendon common to the adducting belly; 
and the second abducting belly, which arises from the hinder- 
most part of the ilium, between the heads of origin of the 
biceps and semi-tendinosus, passes down the back paii: of the 
thigh, more superficial than the adducting and abducting 
bellies just referred to, and ends on the arciform tendon at 
the upper part of the fibula. In the same manner that the 
femoro-coccygeus gives off its tendon at the upper part of 
the thigh to join the gastrocnemius, so does the common 
terminal tendon from these three bellies give off a long flat 
tendon, which passes down the back of the leg along .its 
fibular side to the outer side of the tarsus. At its lower 
part it is joined by the tendon of the fibularis posticus, and 
the united tendons are fixed to the outer border of the 
tarsal bones. 

Biceps, a double muscle, the two heads arise near each 
other from the hinder part of the ilium behind the gluteus 
maximus, they pass down the posterior and outer aspect of 
the thigh, one joins the flattened tendon of the gluteus 
maximus near the knee, the other splits into two tendons 
opposite the knee; one ends on the top of the fibula, the 
other ends on the pefoneus longus muscle. One of the sub- 
divisions of this muscle is named by Dr Haughton Agitator 
caudce; but as it possesses no connection with the tail the 
name is evidently inappropriate. 



ON THE SKELETON OF A RICKETY DWARF. 
By Professor Humphry. (Plate H.) 

The skeleton of a rickety female dwarf, lately placed in the 
Anatomical Museum of the University of Cambridge, presents 
sufficient features of interest to render it worthy of a brief 
description. 

The ligaments are preserved, dried, and varnished, without 
having been very well cleaned. This obscures somewhat the 
ends of the bones but gives an assurance as to the correct 
position and relation of the several parts. 

Of the history of the person I only learn that she is said to 
have been a well-known beggar in the streets of Paris about 
five-and-twenty years ago, and that she attained to the age of 
85. It is clearly the skeleton of an aged person; for the alveo- 
lary processes of the maxillae are completely removed as they are 
only in advanced life, the body of the lower jaw being reduced 
to a mere rim of bone, and the lower surface of the upper jaw 
being reduced to a level with the hard palate and the malar 
bones in a manner which is rarely seen even in senile skulls. 

The rickety flexures are such as are commonly observed 
when the deformity dates from an early period of life. The 
tibia and fibula are bent shai*ply forward about the middle, the 
left fibula having the broad sabre-like form not unfrequently 
seen in these cases. The femur is bent forw^ards and outwards 
a little above the middle. The acetabula are pressed in towards 
the promontory of the sacrum which has descended a little 
towards them so as to give a somewhat triradiate form to the 
brim of the pelvis. The sacrum is shai*ply curved. The spine 
presents a flexure to the right in the dorsal region with flexures 
in the opposite direction above and below, that in the loins 
being more marked than that in the neck. There is the usual 
rotation of the bodies of the vertebrae towards the convexity of 
the several curves; that is to say, they are rotated towards the 
right in the back, which has the effect of throwing the angles 
of the ribs backwards on that side and forwards on the left, and 
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SO gives an obliquity to the thorax and causes the left costal 
cartilages to present as the most anterior part of the chest. 
The natural curves of the clavicles are exaggerated, especially 
the outer curves. The radius and ulna are bent outwards and 
backwards a little above the middle. The humerus is bent 
a little outwards about the point of attachment of the deltoid, 
though less than is often seen under similar circumstances ; and 
it is bent sharply outwards at the lower part, placing the inter- 
nal condyle considerably higher than the outer, and giving 
great obliquity to the. articular surface which, instead of the 
natural alternating elevations and depressions, presents a plane 
elongated convex (roller-like) surface upon which the surfaces 
of the radius and ulna are fitted to revolve. The rotation of 
the radius necessary for pronation and supination of the hand 
must have been limited. 

The points, however, to which I would especially call atten- 
tion are those indicated in the table of measurements. From 
this it will be seen that the height of the person was about 
3 feet; and this low stature was not dependent upon the curva- 
tures but upon the actual shortness, or deficient growth, in the 
bones. The skull has nearly the average size, and so have the 
bones of the face; but all the other bones fall considerably 
short of the natural dimensions. To the association of dwarf- 
ism with rickets, as well as to several of the other points 
illustrated by this specimen, I have already called attention in 
a paper on the influence of Rickets, &c. upon the growth of 
the bones, in the XLVth VoL of the Medico- Chirurgical Trans- 
actions. 

The deficiency of growth is by no means equally shared by 
different parts of the skeleton. It is most marked in the lower 
limbs, more marked in the femur and humerus than in any 
other parts of them, and more marked in the femur than in 
any other bone of the body. Indeed the femur has not attained 
to one half of its formal length, and is not longer than the 
tibia instead of exceeding it, as it should do, by three inches 
or more. This ratio of deficiency of length corresponds pretty 
closely with the measure of the growth of these parts in 
early life. During that period the lower limbs grow faster 
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than the upper; the humerus and femur grow faster than 
the other parts of the limbs; and the femur grows faster than 
any other bone. That the dwarfing effects of rickets — its 
impress upon growth — should thus be most evinced where most 
growth ought to take place, and that the foetal or infantile type 
should be stamped upon these persons, is precisely what we should 
expect. In this, however, as I have shown elsewhere \ there is 
a distinction between the rickety and the true dwarf; for in 
the latter the natural or adult proportions of the several parts 
ai-e attained, and the grown person is fairly proportioned, though 
undersized. We may hence infer that the cause of stunted 
growth in those persons in whom a marked deficiency of stature 
is associated with want of proportion between the several parts 
and with an ordinary-sized or large head, is usually of the 
nature of rickets or allied to it. 

Such persons are often very strong. There is a relatively 
large amount of cerebral or will-force acting upon the small 
limbs; and the prominent ridges on the bones, as well as their 
hardness, attest to the firmly implanted sinews and the power- 
ful acting muscles. This, in the present example, and I have 
observed the same in others, is most marked in the upper limbs 
(especially in the humerus), which must, to some extent, have 
done the duty of the lower limbs as well as their own. 

Tlie shafts of the bones are rather small, which is rendered 
more apparent in consequence of the enlargement of the ends 
of the bones. This is caused chiefly by a bulging of the epi- 
physial or growing lines of the bones. The epiphysial lines, as 
is well known, are cartilaginous strata interposed between the 
epiphyses and the shafts for the purpose of permitting new 
bone to be added to the ends of the shafts ; and the bones are 
in this way increased in length. The cartilage grows and ossi- 
fication extends into it from the shaft. Now, in rickets the 
first of these processes — the growth of the cartilage — takes 
place, though not so freely as it should do, still, at a rate dis- 
proportionate to the calcifying or ossifying process. Hence the 
cartilage remains softer than natural, and yielding under the 

* Treatise on the Human Skeleton^ p. 101. 
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weight becomes squeezed out at the circumference of the bone, 
causing a flattening and widening of the end of the bone, and, 
subsequently, when ossification takes place, a more or less irre- 
gulai- projecting line at the junction of the epiphysis with the 
shaft, somewhat like the nodulated ring at the base of the 
stag's horn. This is most apparent at those epiph3rsial lines 
where the greatest amount of growth should take place, viz. at 
the lower end of the femur, at the upper end of the tibia, and 
at the upper end of the humerus^ 

I may observe that the facial and the cranial portions of the 
skull present a remarkable contrast. The former has under- 
gone the ordinary changes consequent on loss of teeth, parts 
being removed and others thinned, so that it is far lighter than 
in adult life; whereas in the cranial portion the very reverse 
has taken place, the bones having become thicker, harder, and 
heavier. This is most marked in the calvarium, but is appa- 
rent also in the lower pai'ts of the skull, including the roofs of 
the orbits. It is not to be confounded with the expansion and 
possible subsequent hardening of the bones occasionally ob- 
served in rickets, and leading sometimes to enormous thickening 
of the skull. It is, I believe, rather to be regarded as a senile 
change; at least I have met with it in several crania of aged 
persons'. The curious fact, that the cranial portion of the skull 
in advancing life not unfrequently increases in weight, while 
the facial and all the other parts of the skeleton are under- 
going an opposite change, is perhaps partly to be attributed to 
the wasting of the brain, which takes place in old age, and to 
the consequent diminution of pressure in the interior of the 
skull, which may lead either to a thickening of the bones or to 
an increase of the subarachnoid fluid, or to both these. This, 
however, will scarcely explain the increased density as well as 
thickness. 

The tenacity of life, under such unfavourable circumstances, 
witnessed in this case and in some other examples of a like kind, 
speaks well for the capabilities of the human body. 

^ See paper by me on the * growth of the long bones,' Medico-Chirurg, Trans, 

XLIV. 

* Treatise on the Human Skeleton, p. 195. 
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Normal Differ- 
measure- ence. 
mont. 

The height of the skeleton in its present 

position, i. e. from the dorsum of the 

instep to the top of the head 32*5 

The height of the skeleton from the sole 

round the convexities of the leg and 

thigh-bones 38 Go 27 

Circumference of skull round occipital 

and frontal protuberances 19 20*5 1'5 

Spine from occiput to sacrum measured 

straight 14 

Spine from occiput to sacrum measured 

following curves 155 22 4*5 

Clavicle 42 G 18 

Scapula from upper to lower angle (ver- 
tical) 5 6-2 1-2 

Humerus from summit of head to lowest 

point of external condyle 6*2 12*7 6*5 

Humerus from summit of head to lowest 

point of internal condyle 5 

Radius 62 

Hand 6 

Pelvis, from top of ilium to bottom of 

tuber ischii 6 

antero-post. diameter 3 

transverse 3*7 

greatest width of sacrum 32 

Femur 75 

Tibia 7-5 

Foot 5 



9-2 


3 


73 


13 


7-3 


1-3 


4-3 


13 


5-2 


1-5 


4-7 


15 


17-8 


10-3 


14 4 


C-9 


106 


5-6 



ON THE DOMESTIC CATS, FELIS DOMESTICUS, AND 
MUSTELA FOINA, OF ANCIENT AND MODERN 
TIMES. By Professor Rolleston, M.D. Oxford, 

Having recently had occasion to study the habits and ana- 
tomy of the English Marten Cats, Mustela Maries and Mustela 
Foina, and having looked into the history of these animals and 
of certain other carnivora which have borne the same name as 
they in ancient and modern times, I have come to think that 
the latter of the two creatures specified, namely, the white- 
breasted Marten, Mustela Foina, was the animal which the 
ancient Greeks and Romans employed for the same. domestic 
purposes for which we employ the Felts Domesticus: whilst this 
latter animal has been employed as at present in Western 
Europe for probably a considerably longer period than the 
last thousand years. Other writers to whom I have referred, 
and amongst them notably Dureau de la Malle, have adopted 
the former of these conclusions ; but upon premises more or 
less inadequate or incorrect, or both. I am well assured that 
this question has for the philosophic naturalist much more than 
a merely archaeological interest, for in the resolving of it we 
may have light cast upon the working of the principle which 
Mr Darwin has shewn to be more potent than any other in 
regulating the distribution of species, and which Van Beneden, 
with the well-known physiological* aphorisms of Wolff and 
Treviranus before his eyes, has formulated in the words', " les 
Stres qui composent une Faune sont solidaires entre eux comme 
les organes d'un etre vivant." It is true that no such close 
interdependence as exists between man and certain other of the 
domesticated animals, even to the extent of the interchange of 
disease and death by the intermediation of cysti cerci and 
echinococci, has been shewn to obtain between him and any of 
the animals of which I shall here have to write; but readers of 
the " Origin of Species" will recollect that more intricate, if less 

* Paget^s Surgical Pathology^ p. 17, ed. Prof. Turner. Lewes, Phytiology of 
Common Life, i. p. 286. Wolff, Theoria Generationis, p. 108, § 286. 

• Beeherchei iur les Faune Littorale de Belgique. Citacls, p. 4. 
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mournful, networks, may bind up the presence in a particular 
country of a domestic animal with something so appai-ently 
distant from its sphere of operation as the general colouration 
of the landscape. Col. Newman^ shewed how the number of 
humble bees in a district depended on the presence of man, 
whose domestic cats kept down the numbers of the honey-loving 
and devouring field-mice; and Mr Darwin demonstrated in the 
way of experiment, that the presence of the humble bee was a 
prerequisite for the fertilization of the heartVease and red 
clover. The dependence of animal life upon the presence of 
particular forms of vegetable life is familiar enough to us; our 
own comfort depends too directly in these over-peopled days 
and countries upon the adequate abundance of our flocks and 
herds, and that adequate abundance again depends too directly 
upon that of the turnip crops, unknoAvn to our forefathers, to 
suflfer us to forget it ; but it is none the less true that the pecu- 
liar character of the vegetation, and consequently of the land- 
scape of a country, depends very frequently upon the peculiar 
characters of its animal inhabitants. The antelopes*, by carry- 
ing and dispersing the seeds of grasses, change the characters 
of the Africm Desert; and the red glow of the clover field which 
gratifies the eyes of the artisan depends ultimately on pollen- 
carrying insects, and at second hand from them upon the cats 
which spend their daylight hours in the same murky atmo- 
sphere that he does. It is possible that some such secret bond 
may exist between the widely spread family of the MustelidcB^, 
and that of the Ahietinece, the geographical range of which so 
nearly coincides with theirs. In tliis country the geographical 
distribution of the firs is now all but exclusively dependent 
upon man's artificial aid; where it does take place indepen- 
dently of him, it takes place in great measure by the aid of the 
squirrel which carries ofif the cones or seeds, and, having buried 
them, forgets, or is xmable to dig them up again. It is not 
likely that any direct alliance subsists between any musteline 
and any rodent, but the more arboreal and egg-loving muste- 

1 Origin of Species, p. 84, 4th Ed. 

■ Livingstone's Travels mid Researches in South Africa^ 1857, p. 99. 

5 A. Wagner, Abhand. Akad, Wiss. MUnchen. Bd, iv. p. 26 and 107, 1846. 



ON DOMESTIC CATS, ANCIENT AND MODERN. 49 

lines such as the maAens, may by robbing the nests of the 
rapacious birds such as the carrion crows, the great enemies of 
the squirrels, indirectly but most eflSciently favour the spread of 
these latter creatures. But the subject of the interdependence 
of the two kingdoms of animal and vegetable life is a much 
larger one than the one I propose to deal with here; and I 
have but introduced the mention of it to shew what broad and 
distant views may be gained by attentive gazing through what 
may seem to be but narrow casements. I shall aiTange what I 
have to say under two heads. I shall first attempt to prove 
that though the ancient Greeks and Romans had not domesti- 
cated the cat, Felis Domeaticus, in classical times, this animal 
was nevertheless domesticated in Western Europe at an earlier 
period than is commonly assigned. And secondly, I shall ad- 
dress myself to shewing that the white-breasted Marten, Miistela 
Foina, which is known also as the " Beech Marten" or " Stone 
Marten," was functionally the "Cat" of the ancients. A list of 
the diflFerent works and memoirs which I have consulted or 
read upon the topics I have written upon will be found ap- 
pended to this article. Either my conclusions or my premises, 
or both, will be found by any one who will verify the references 
I have given to diflFer more or less from those of most or all the 
writers I have quoted, in all or most of the points which we 
treat of in common; but I have abstained from the invidious 
task of specifying in detail the various errors small and great 
into which I think my predecessors, great and small, have. Sir 
G. C. Lewis not excepted, fallen. 

A few words may be employed at the outset in elucidating 
one of the ^few univereally or all but universally conceded 
points in this history, and shewing that the classical writers 
knew nothing of any domesticated Felis in their own countries, 
and that Mr George Scharf ' has consequently fallen into an 
anachronism in introducing a figure of our cat into his vignette 
in illustration of the telling of Lord Macaulay's tale of the 

1 Link, Die Urwelt und da» Alterihum, pp. 199—201, Berlin, 1821. Klcmm. 
Culturgesehichte, i. 1, quoting Link. Isidore GeofEroy St Hilairc, Uut. Nat. Gen, 
Tom. ni. 96. 

' Lay 8 of Ancient Romey p. 78, 18C0. 

VOL. II. 4 



50 PROF. ROLLESTON, 

Battle of the Regillus. In Egypt the cat was domesticated 
from an early period, as we know from Herodotus and also from 
the book of Baruch'; and Cuvier' could not discover any spe- 
cific difference between the mummied remains of the domesti- 
cated Felis of those days and the similar structures in our own 
tame cats. Varro (fl. B.C. 28), and Columella (fl. A.D. 20), both 
speak of the Felis as Oppian (fl. A. D. 190) does of the atXjovpoi 
Ka/coefyyol as animals to be kept out of poultry-pens, but none 
of these writers speak of the animal as being domeMicated; and 
Cicero when he speaks, or hints, more "suo, that he would speak 
but for a reluctance to be tedious,*de felium utilitate, speaks in 
the same connexion of the ichneumon and the crocodile, and 
shews us thereby that he had Egypt and not Italy in his eye. 
The two lines in the Batrachomyomachia, 51 — 52, 

ir\€i<rroy 5^ ya\4riv wepiSeliia tJtis dpi<rrrj 
ij Kal TpuryXod^ovra «rord Tp(i>y\rjp ipeelpetj 

do not seem to compel us to translate yaXetjv by felem, as Kori 
rpdyXrjv may very well mean " along and througJiout my hole," 
and indeed the line 

may seem to shew that the catching outside was a rare occur- 
rence, and the inside or musteline method the commoner*. 

Neither do I think that certain others of my predecessors 
have been more correct in translating the words in the fifteenth 
Idyll of Theocritus, the Adoniazusae, line 28, 

al ydX^ai /xaXajcwt x/^ifo'doi^ri KaOeOdePt 

I Epistle of Jereviy, Book of Baruch (Apocrypha), chap. vi. verse 22. 

> Annales du Mm^um, An. xi. (1802), p. 234. Osaemens Fossiles. DUcourt 
Pr^liminaire, pp. Ixii— Ixiii. cd. 1821. 

' It must be recollected however that though a carnivorous body will always 
pass tolerably easily through a foramen which will allow of the passage of its 
head, the fives of the Batrachomyomflchia were not ratSf Parliamentazy institn- 
tions not having been introduced into the kingdom of Artemisia, where and 
when it is supposed to have been composed, and that as the thirty-first of Babrius* 
Fables, or indeed measurement with a pair of compasses of even our smallest 
weaseVs interz^^gomatic diameter, will shew, many a mouse-hole will acUnit a 
mouse which will not let his enemy in after him. But the 7aX^ was essentially 
• troglodytic, though some holes were too small for it, else my argument would 
fall to the ground, and Sannyrion would not have written 

tI hy y€if6fi€P0i e/s dwijv iv56<rofiai; 
4.ip^ el yefoLpLtpf yakri\ 
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as though the domestic cat was alluded to by Praxinoe. For 
though our proverb speaks of the catching of a weasel asleep as 
a matter of some difficulty, anybody who has watched the way 
in which one of the larger mustelines when tame or at least in 
captivity composes itself to sleep, and the very evident reluc- 
tance with which it unrolls itself, when awaked, out of the dog- 
like convolution into which it has curled itself up, will feel the 
force of the more correct rendering. Some of the Alexandrians, 
again, who were contemporary with Theocritus, used the same 
word for the tame cats, with which they were more familiar 
than he, a mere occasional visitor in Egjrpt, could have been, 
that Herodotus uses. Callimachus, in his Hymn to Ceres, has, 
line 111, 

KoX rdy aXXovpop rhv h'pefxe Oiipia fwcKd, 

where the Scholiast in loco gives fcarro^ as the synonym. 

On the other hand the compiler of the collection of foolish 
stories (which is ascribed falsely to Aristotle, and called the 
"De Mirabilibus Auscultationibus"), who is supposed to have 
lived about the same time as Callimachus and Theocritus, 
speaks, as does i£lian after him, ^V. A, 15. 26, section 28, of a 
kind of Cyrenian mouse as being TrXarvTrpoo-wTro? axrirep al 
yaXcu; and it is difficult to think that yaXai is not intended to 
stand in this passage for Feles. Section 28 however may have 
been introduced into this treatise in later times, or possibly the 
words wtrrrep at ydkcu may by themselves have found their way 
there as a gloss from the pen of some wise Byzantine to whom 
in a later age, when the yaXfj of the classic times had resigned 
both office and name to the aXXovpo^ from Egypt, curccfuit ejus- 
modi quisquilids conscribere. The Batrachomyomachia, it should 
be observed, is quite free from any taint of Alexandrian or By- 
zantine impurity, and the use of the word yoKfj by writers from 
these localities does not bear therefore upon its employment in 
the verses above quoted from it. But though there is no reason 
for supposing that the Felis doniesticus was domesticated in any 
other country than Egypt before the Christian era, there are 
many reasons for demurring to the statement ordinarily* made 

^ For example, Ccnvertatiom Lexicon^ Bd. yui. p. 7S5. Bahr, Hdt. n. 66. 
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to the eflFect that this animal was first spread throughout 
Europe at the end of the period of the Crusades. 

On looking into Ducange's Glossarium, under the words 
"Catta," and "Cattinsc Pelles," I find that Csesarius, who was the 
physician-brother of Gregory, the Theologian of Nazianzus, and 
who died A.D. 369, having been the friend of the second Constan- 
tino and Constantius, speaks of evhpvfioL KuTrai; and I presume 
that the use of this expression shews with some degree of proba- 
bility that tame cats were in use by this tinae in Constantinople. 
The date of Palladius is somewhat uncertain, though supposed 
with a good deal of probability to have been about the same as 
that of Caesarius, but as his local habitation appears to have been 
Italy, his. words, IV. 9. 4, "Contra talpas prodest catos frequenter 
habere in mediis carduetis, mustelas habent plerique mansue- 
tas," are of importance. They shew that the two kinds of cat 
were both in use as domesticated animals side by side and at 
the same time, in Italy, nine hundred years before the first of 
the Crusaders reached Constantinople, and in the days of Gra- 
tian and Theodosius, not in those of Godfrey and Tancred. 
From the same authority, Ducange, I find that Evagrius (fl. 536) 
many years later, indeed almost a couple of centuries after the 
date ordinarily assigned to Palladius, still recognizes aXXjovpo^ as 
the more correct denomination for the Felis domesticus, saying, 
as though the word Karra were a somewhat trivial and over- 
familiar designation, atXovpov fjv Karrav ri awijOeuL Xeyct, lib. 
VI. 24}, The word "bird" stood once, I believe, in much the 
same relation to the word "fowl;*' and the householders of 
this country shew often a greater precision and correctness, 
more prisca fides in short, in this matter of the use of these two 
words than the Upper Ten Thousand do. 

I have had a reference given me to a work of the period 
of Eustathius, i.e. about 1100 A.D. viz. the TaXetDfivofiayia 
of Theodorus Prodromus, in which the word yaXr} may be 
found ^ and proved to be used for the cat as we understand 
the word. I have not however been able to discover or borrow 

^ The foUowiDg are a few lines from this work, taken from an edition printed 
at Basle, 1518, by Frobenius, without numbering to t)ie lines. They are, I think, 
conclusive : 
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any reference to the employment of the word r^dkfj in the sense 
of Felis or in any other in the writings of any author who 
flourished, if authors did flourish, in the six hundred years 
which rolled so drearily away between the days of Evagrius and 
those of the author of this tragi-comedy. The word muatela 
seems, I may say in leaving this part of my subject, nearly 
always if not quite, to stand for a weasel of one kind or 
another; though Phaedrus does once, namely iv. 1. 9, use the 
word in a passage homologous with one of those in which we 
find cuKovpoi: used in the fables ascribed to iEsop. This latter 
word, on the other hand, seems always to stand for a Felis 
domesticus or catus; whilst Felis in the Latin writers does 
seem, according to Facciolati, to be used indifferently, or nearly 
so, for either Feline or Musteline. 

The argument to shew that our white-breasted Marten, 
Mustda Foina, was used for the same domestic purposes by the 
ancients as the Felis domesticus is by ourselves, may be briefly 
stated thus. An animal called yaXrj by Aristotle (Hist Anim. 
II. 3. 5, VI. 30. 2, VIII. 27. 2, ix. 2. 9, ib. 7. 4), and repeatedly 
referred to by Aristophanes^ and other Greek writers of the 

A. rls iOTlW aVTYf', fA^ 4>$0ir^'jffS TOV \^€tK 

avrri yd.p aUl xnp^t*^^ vepipXiTEi 
K(d fivs ipevyf. 

ij/xat Suxvci XvyKiKbv pXirovad tl, 

voXK^v Karayvoifs tQp vdXat T€^VK&r<ap 
n^ AaOitfetcuf xal KaKlari^p HovXtiop 
dp0* Civ Tep* ttirv if>ui\€Q¥ fivx^^tiTiiTiap 
fiipoirres oOk AtoX/mop tXxov Kapdlop^ 

Koi 8^ KOTe?x« 'f'oU 6pv^ip dyplws 
Kal ffitp rdx^i pipp(aK€ rbp ptoplop. 

1 Arifliophanes, Acham, 255: KdicTOd^o-erat 7aX£t 

cov pnfibf rJTTOP pdttp. 
PluhUf 693: ^6 tov iiovs pSiovaa ^ptfuSrepop 7aX^f. 

Vetp, 368, 4 : iStrrep /te ycLXrjp Kpia KXi^aaop 

1182: ovTU TOT* ^p /ivs Kal yaXij. 

1186: fivs Kal 7aXof /liXXtis X^tip ip dM^pdffty. 

Theifnoph. 558 : off t afl rA Kp4* i^ ^Ararovptvp tcuj puaarpoww ZiAovcai 

(weira rrjp yaXfjjP ^apAp. 
EccUs. 792 : ? di4i€iep yaMj. 
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best ages, as well as by the Scholiasts^ under this title and in 
more or less completely proverbial expressions, is spoken of as 
destroying mice, snakes, lizards, birds and birds' eggs, as being 
the reverse of odoriferous, as being addicted to stealing, and also 
being so common an animal as to be, like our cats, a convenient 
scapegoat for the blame due to the thefts of other and not quad- 
rupedal animals, and finally, as being like in its colour and its 
pelage, except that this latter is a little less thick, and its 
general appearance and its moral characteristics to the animal 
called in antithesis to it f^aKrf arfpUiy but ordinarily Xicn^, which 
is a little larger, which loves honey, which kills birds, and is 
very susceptible of being tamed. It is impossible to think that 
any great mistake can attach to the interpretation of state- 
ments so consentient, so numerous, and relating so eminently to 
matters of every-day life and constantly observable occurrence. 
We have two sets of resemblances and differences detailed to us 
as existing between two animals, the ^aXrj and the 7aX^ drfpla 
or ?/n-t9; these two sets of resemblances and differences are just 
those which exist between our white-breasted marten and our 
yellow-breasted marten, and as I believe it is impossible to find 
a second pair of animals to which this comparison will apply, I 
apprehend that the point is proved. Both the British marten^ 
are, as I know from my own observations, and information 
gathered from persons in the habit of hunting them, great 
destroyers of mice, birds, and snakes ; they are both stated in 
the ordinary works of natural history to be fond of honey, 
which the ferret^ and the weasel will not touch ; the fur of both 
is valuable, but that of the larger species is the more valuable. 

Simonidefl of Amorgos, fl. B.C. 660. Stobams, Florilegia, Vol. lu. ecL Gaisfordi 
p. 63, T. 73. 61 : 

&6uTa 5' tepd woWaKis KareaOLei, 

Cf. also yaXij x^TdfviWf yaXij KpoKurrdv. Babrius 27, 7aX^ Orjpiaaa fivs re iroZ (radpar. 
Mr Max Miiller tells me that in the Hitopadesa an animal, called Nakula, kills 
the serpent under the same provocation, and with the same reward as the hound 
kills the wolf in our story of Llewellyn. It very probably may have been 
a marten. 

^ Cited by Schneider from Eustathius and elsewhere in his edition of Aristo- 
tle's Hist, An. IV. p. 48, 49, q.v. 

* Buffon, VII. 213. Wagner, Saugethiere, i. 500. 
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The colouration of the Polecat, Mustda Putorius, puts it out of 
the field into which it has so often been wrongfully introduced, 
as does also the not altogether* unimportant fact that it is not 
certain that it is found in the extreme south of Europe. If any 
one who has not had, or perhaps does not care to have, proof 
that the common north-country name for the marten, viz. 
"Sweet Mart" as opposed to ''Foumart" or "Foul Mart," an 
alias which the polecat has eanied, may not after all be so dis- 
tinctive as to make us think that we cannot have in the white- 
breasted marten the same creature as that alluded to in the fii*st 
two passages I have quoted from Aristophanes, wishes to have 
this scruple removed at easy cost, he may consult Gesner (Hist 
Anim, p. 866), who quotes something, in loco, to the purpose, 
from Alexander Aphrodisiensis. The stoat, Mustela Herminea, 
could not have failed to have had the well-marked club-shaped 
black tip of its much larger tail mentioned in contradistinction 
to that of the common Weasel, Mustela Vulgaris, if these two 
animals had been the pair contrasted as yaXrj and ikti^ ; and it 
may further be remarked that the comparatively small bulk of 
these animals, as also of the Sardinian Weasel, Mustela Boc- 
camela, which has also had its claims advocated for the title of 
fyaXr}, would have very suflBciently prevented them from being 
the "fine thieves" which we know from Simonides, Aristophanes, 
and Babrius, the yaXal were. In looking over my notes of the 
anatomy of the last marten, a male, which came into my hands, 
I find that there was upon its linea alba a space of two inches 
in length almost bare of hair to direct attention to the fact 
mentioned by Aristotle, Hist An. ii. 3. 5, kuI yap 77 yaXrj 
ooTovv ex'^i TO alSoiov, and to explain how he came to class this 
comparatively small animal as regardg this carnivorous pecu- 
liarity with animals so much larger as the fox and the wolf. 

I will conclude the question of the Marten Cat with the 
lines from Nicander, the contemporary of Theocritus, which 
Schneider gives, Ic. IV. p. 49, and I will add to them, what 
Schneider does not in extenso, viz. the commentary of the 
Scholiast as given in the Editio Princeps of Aldus Manutius, 

1 Blasiufl, Saugethiere Deutichlandi, p. 224. 
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printed 1499, before the art of printing was sixty years old. I 
give the lines and the Scholium, as both are much to the points 
just discussed and dismissed, and neither are hackneyed in the 
literature of the subject. Nicander, Theriac. 1. 196 : 

Mop^ij 8* Ix^f&rao Kwunrhov otov dfivSpTjs 
tKTiios ij T* 6pvuri KaroiKiilxiffw 6\e$pov 
fialerai, i^ uwvoio Ka6apvd^a<ra w€T€6p<i)v. 

To these lines are laterally apposed in the cramped contrac- 
tions of the edition specified, the following words of the Scho- 
liast*: d/ivSpr]<; Be fjroi fiiKpa^; rj t^9 Becvr}*; koI opytKov. trm^ Sk 
rj XeyojuLevr} dypia yaXrj, koI ''Ofi'qpo^ KparX S' iTriKTiBirjv w diro 
rrj<; l/ctlBo<; tov ^coov. 

Thirdly : Strabo*s words, ill. 386, quoted by Schneider, 1. c. 
III. p. 524, and relating to the taking of rabbits, fcal Bfj xal 
ya\d<; drypia<; a? 77 Ai^vr) rpec^et, ^epovcriv CTrm/Se?, a? (fyifito- 
<ravT€<; TrapLd<nv et? rd^ orra?. ai B' i^eXKovaiv e^co Tot<; ouv^iv, 
prove, I suppose, beyond a question, that yaXrj stood for Ferret, 
Mustela Furo, as well for the Martens, as early as the Christian 
era. 

Fourthly : As one kind of 7a\^ was known as the TapTtjcra-ia 
yaXrj, and as the Scholiasts tell us' TapTTja-aiav was used dmrl 
TOV fieydXrjp, and as Herodotus informs us, IV. 192, that ydXai 
very like these Tartessian (or larger) yaXalj were to be seen in 
Libya, where we know any animal like and larger than a mar- 
ten would be a viverra, I think we may with some little proba- 
bility suppose that the Taprrjaaia yaXP] was nothing less or else 

^ I hope I shall not bo considered prcsumptuoua for sajing that having seen 
the Pino Marten or Yellow-breasted Marten escape " like a shadow," as Long- 
fellow describes the hare as doing, from the midst of an assemblage of men and 
dogs of all dimensions when smoked out from under some rocks, I believe I have 
a better idea of what Nicander, who may have been similarly privileged, meant 
by dfivSpTJs than the Scholiast had. Good as was the creature's need, its agility 
was more than commensurate with it ; and whilst the words abiit^ excessitt evasit, 
and, alas, for the interests of anatomical investigation, effugit also, are but weak 
BjTnbols to express its speed, it takes a whole hexameter-ful of imagery to give 
the picturesque effect which its lithe abstraction of itself from jaws and paws 
produced upon me. It fled 

Par levibus ventis volucrique simillima somno. 

^ See Aristoph. Rana, ed. Bothe, adnot. ad 1. 440, sub voce. TapTri<rffla fu^patya^ 
ibique citata. 
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than the Vivena Genetta, which is found all over Africa and 
also in the South of Spain and France, where it is domesticated 
even now, here and there, and acts as a tolerable cat. I have 
not been able to find that this animal is known in Greece, it is 
not included by Blasius in his Saugethiere Mittel-Europas ; 
whence we can the better understand why it was called Ta/> 
Trja-a-ia yaXrj ; though it is found in Asia Minor, whither it may 
have found* its way by way of Egypt. If the Herpestes Wid- 
dringtoni, recently' found in the Sierra Morena, had been as well 
known in the region of Tartessus as the Viverra Genetta, its 
claims to be considered as the Ta/ori/o-c/a yaXrj would perhaps 
have been as much greater as its size is. But the Pharaoh's 
Rat, which would then have been the yaXr) of Herodotus as 
being the representative of the Spanish Herpestes, would have 
been contrasted with it in the point of being considerably smaller, 
which however is not the case. I append measurements of 
these and of certain other of the animals of which I have 
spoken in this paper, the point of size being the point in which 
the Tartessian or Spanish Marten is contrasted with the com- 
moner one by the Scholiast, and being, as it seems to me, suf- 
ficiently great to mark the difference which the lateral and the 
caudal striping of the Genet also constitutes between it and the 
yaXcu of Greece. 

Lgth.bodj. Lgth.tail. 

Common Genet, Viverra Genetta 20" ... 16" 

T?hB,vajo\i8 BaI, Herpestes Ichneumon 18" ... 18" 

Spanish Ichneumon, Zfarpe^fes Widdringtoni ... 22" ... 20" 

White-breasted Marten, Jl/t/^feZa jFoina 16" ... 8" 

Y eHovr 'hreasied ^Bxten, Mustela Martes 18' ... 12" 

Polecat and Ferret, Mustelce Putorius et Furo ... 18" ... 6" 

Sardinian Weasel, Miistela Boccamela 8^"... 4" 

^io^t, Mustela Enninea 10' ... 4" 

Common^f qbsqI, Mustela Vulgaris 7^"... 2" 

The upshot of this paper then is to shew that in classical 
times the word r^oKrj was used by the Greeks to denote the 

1 Ainsworth cit. A. Wagner, Munich Abhand, Akad. Win. iv. 107. 
* Gray, Ann, and Mag. Nat. Hiit. 1S42, iz. 50. 
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Musteline Martes and Ferret, but not the Polecat probably, 
though probably the Genet; and that in later times, but not till 
later times, it was used also for the Felis Doinesticus. The word 
mustela does not seem to have been transferred together with 
the oflSee when the latter was handed over from the Marten to 
the Felis, in Italy. In the East the Felis took both the name 
and the work of the rival it supplanted. It did succeed in sup- 
planting the Marten as the domestic mouse-killer, probably partly 
by virtue of its greater attachment to man and to place, partly 
by virtue of its less pronounced tendency to burglary and petty 
larceny, partly by virtue of its more even temper, and partly by 
its greater cleanliness and less oflfensiveness. The very points, 
also, in which as a wild animal it is inferior, make it superior as a 
domestic one to a musteline. Its constitution being less plastic 
it cannot fit itself as easily as they can to varying climates, and 
in many, as Rengger has shewn of Paraguay, it cannot run wild. 
Its range of foods is more limited, and its faculty for, and its 
courage in adopting new methods of purveying for itself, less 
conspicuous than theirs. Hence "the poor cat of the adage** 
being more dependent on man, has been obliged to render itself 
more useful to him than the Marten, and it has very successfully 
turned its inferiority to " commodity." 

The question as to how, in the trivial language of two 
dififerent nations, English and Greek, in modern as in ancient 
times, Viverrines^ Mustelines, and Felines, have each had a 
representative called by the same name as a couple of animals, 
one in each of the two other families, is a little harder to 
understand for the anatomist or for the anatomical artist, 
than it is for anybody who, being devoid of either of these 
accomplishments, will stand inside the half-shed half-house 
for the "Small Camivora" at the Zoological Gardens, and 
listen there to the remarks of people who overlook the little 
dififerences upon which scientific zoology is founded. "They 
are all cats," I heard one of these authorities' say there one 

1 We speak of a Civet Cat as weU as of a Marten Cat and common 
* Cat, 

' Strabo, however, uses much the same language in speaking of what must, I 
think, in all probability have been the common Genet, Viverra Genetta. Writing 
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day, albeit there were \^ere then plenty of the eminently 
annnloid Vivemnes as well as a very typical Felis, the Felis 
Chaus, to be compared and contrasted at a single glance 
and within a few feet of each other. It is not hard to see 
how the Mustelines and Viverrines come to be classed to- 
gether, seeing that so many members of both families are 
so markedly elongate, vermiform, tapering, and low on their 
limbs. But the relative proportions in the sides in the tra- 
pezium which four lines, corresponding one to the forelegs, 
one to the hind, one to the line of the back and the fourth 
to the ground on which the creature stands, make up respec- 
tively in a Feline and in a Viverrine or Musteline viewed 
from the side are so very different, to say nothing of the all 
but equally striking differences in the proportions of the 
skull and jaw diameters, longitudinal and transverse, inter se, 
firstly, and in relation to the cervical region, secondly, that 
we must look to points of habit rather than of structural 
arrangement to account for the imposition of this common 
name upon creatures to our eyes so different. And I suppose 
the springy, yet silent lightness of their step when placid, 
and the lightning-like pounce of their attacking step, correlated 
as they are with a more or less similar armature in tooth 
and claw, are the points which " imaginationem ferientia aut 
intellectum vulgarium notionum nodis astringentia," have caused 
the imposition of the common name these animals have had 
given them. The arboreal and nocturnal habits again, correlated 
with certain modifications in the organs of special sense, are 
common points to the Feles and the Mustelae, and especially 
though not exclusively the martens. Both alike take to trees 
when pressed by hounds, but since the invention of firearms 
this single device of the "cats" is no longer worth as in the 
old fable more than all the tricks of the Fox. The phrase 
"up a tree," was not, perhaps could not have been an- 
terior to that of "as sure as a gun." The Pine Marten 
indeed will, Blasius informs us, sit still on the same place 

of Manritania he says, xm. c. 3, p. 827 a, Casaubon, ^p€i ii koI yoXat aCKoCpois 
iff as Kal ifioiaSf xX^tr lh^^ rd /&i^i} wpoxirTUKe fiSXKw. 
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on a bough after having been shot at once and missed. The 
cat has, Rengger informs us (Saugethiere Paraguay, p. 214), 
leamt to kill the rattle-snake in Paraguay, and I have read 
that the Felis acquired this selfsame snake-killing dexterity 
in the island of Naxos, but I have not the reference at hand 
at this moment. Herein it has by practice under the stimulus 
of constant provocation come to resemble the Mustelines in 
what is instinctive to them ; but though it will steal cream, as 
Falstaff • told us, it will never, like the martens, steal eggs nor 
honey nor take to buiTows in the way of refuge. 

I am aware that there are both scholars and men of 
science to whom disquisitions such as these will seem but 
the strenua inertia homints male feriati. Critics such as Pope, 
and, I regret to have to add, such as Hallam (see Literature of 
Modem Europe, i. 277), speak of such attempts to preserve 
the unities of time and place in Faunae as in dramas, the one 
with the cjmical sneering giggle, the other with the elevated 
and refrigerating yet half-compassionate contempt congenial 
to their respective schools of Uterature and of politics. Bat 
to the scholar I would say that, though in these matters as 
in many others by increasing knowledge we increase also 
sorrow, or at least our susceptibility for annoyance, it is rare 
indeed to find a writer of the classical periods making the 
blunders in the way of putting animals into places which 
they never were found in except in connexion with the circus 
of olden or the menagerie of modern times, which are so rife 
in all but our very best modem writers. Modern catalogues 
of African Mammals shew that Virgil did not deserve the 
criticism as to the presence of the stag there which Pope in 
the Martinus Scrihlerus puts into the mouth of Bentley as 
unworthy of any one else; and that Lipsius need not have 
explained away, as he does {Elect ii. 4), the phrase Lihystidos 
ursce. The placing of the Lion in Sicily by Theocritus, I. 72, 

is, in fact, the only anachronism or anatopism of the kind 
which my memory furnishes me with from the writers of the 
best periods of Greek and Roman literature. 
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To the man of science I may say in the words of Qothe : 

** MiiBset im Natorbebrachten 
Immer eins wie allcs achten 
Nichts ist drinnen, niehte ist dranssen: 
Denn was innen, das ist anssen 
So ergrcifet ohne Satunniss 
Heilig 6ffentlioh Geheimniss/* 
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ON A NEW METHOD OF INCREASING THE PRES- 
SURE ON THE ARTERY IN THE USE OF THE 
SPHYGMOGRAPH. By Balthazar W. Foster, M.D., 
F.L.S. Physician to the Queeris Hospital, and Professor 
of Clinical Medicine in Qtieen's College, Birmingham, <tc. 

The Sphygmograph in the hands of Wolff and others has 
yielded pulse traces much more complete in their details than 
those originally published by Marey. This satisfactory result has 
been obtained by attention to some minor points in the appli- 
cation of the instrument ; which, as often happens, the followers 
of the inventor have had the good fortune to discover. In the 
present state of Sphygmography there is urgent need, that the 
mode of applying the instrument, and increasing the pressure 
on the vessel, should be clearly understood in order that 
reliable results may be obtained by the less experienced ob- 
servers. In a brief note pubUshed in the Medico-Chirurgical 
Beview for July last, I pointed out how we may measure the 
amount of pressure exercised on the artery by the descent of 
the tactile spring. In this communication I propose to sug- 
gest a second method by which pressure may be applied more 
readily and estimated more accurately. A brief reference to 
the plans adopted by Wolff and others will, however, most pro- 
fitably precede the description of the arrangement to be pro- 
posed in this pjiper. The woodcut (fig. 1)*, which shews the 
principal parts of Mare/s sphygmograph, will aid the reader to 
understand these plans and to follow my remarks. 

Fig. 1. 




' For a fall description of this figure see the anthor*8 little work On the we 
of the Sphygmograph in the investigation of Diseate, pp. 10, 11. 
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In his excellent and laborious treatise (Charaktenstik dea 
Arterienpulses), Wolff tells us that he found the position of the 
writing lever AA' as regulated by the screw T, had considerable 
influence in developing the finer features of the pulse trace. 
When he turned the screw more than was necessary to bring 
the knife-edge D of the prop (DB) into contact with the lever 
at Xy he discovered that he not only raised the writing point of 
the lever, but also exercised greater pressure on the artery. 
The traces collected with the lever writing high up exhibiting 
features which were greatly obscured, or altogether lost when 
the lever was low down. In the instrument used by Wolff, 
however, the little spring Y was much stronger than it is made 
in the instruments now sold ; and it was found when the lever 
was very much elevated, that the spring Y in Wolff's sphygmo- 
graph, was strong enough to completely destroy the value of 
'the trace. In fact, the friction developed between the knife- 
edge D and the under-surface of the lever at X, was sufficient 
to interfere with the free communication of the movement to 
the lever. The spring Y was therefore removed, and Wolff 
found that he could obtain his results without its assistance, as 
sufficient pressure was exerted by screwing down T so as to 
elevate the lever. For my own part I must confess that the 
elevation of the lever has not succeeded in any experiments 
until the influence of the little spring Y has begun to make 
itself felt. The springs now used are however so very delicate 
that they cannot develope nearly so much friction as the 
stronger spring used by Wolff. The pressure to be obtained by 
this application of the little spring in many cases is not nearly 
sufficient to develope the secondary waves in the pulse trace, 
and when the lever is raised very high every one can notice, 
even when the spring T is removed, that the friction at the 
point of the communication of the movement from D to X is 
much too great to allow of exact registration. 

Dr Anstie, in his able report on Medicine in the Biennial 
Retrospect of the Sydenham Society, mentions in reference to 
this subject, another plan that Dr Sanderson and Dr Beigel 
have used with advantage. It consists in hanging a little 
weight on the writing lever A, which according to its posi- 
tion on the lever exercises through the knife-edge D varying 
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degrees of pressure on the artery ^ Pressure can certainly be 
thus obtained, and the amount may be estimated with great 
nicety, but my experience of it is not satisfactory, and moreover 
it is open to the same strong objection urged against the first- 
mentioned plan. The friction between the points D and X is 
greatly increased, and a very small amount of weight on the 
lever suffices to suppress all the finer features of the pulse 
trace. In order therefore for any plan to be free from the ob- 
jections just mentioned, the weight must act directly upon the 
tactile spring at its point of contact with the artery. The 
weight when thus placed compels the spring to follow closely 
each movement of the vessel, and does not allow a severance of 
the connection at any moment during the period of expansion, 
or, when it is more likely to occur, at the beginning of the 
period of collapse. In the screw T we have the only means of 
exerting this direct pressure, not indeed by using it as Wolflf 
did, who obtained indirect pressure through the action of the 
lever on D, but by acting directly on the screw T itself, and 
therefore by its point N on the tactile spring immediately over 
the artery. With this end in view, I have had a series of small 
weights made to fit the head of the screw T, so that by 
changing them, or placing several on at a time, the weight can 
easily be adjusted to the requirements of each case. The pres- 
sure falls directly upon the tactile spring immediately over the 
artery, and no extra friction is produced at X. On the con- 
trary, the tendency is in the opposite direction, and the value 
of the little spring Ym maintaining a close connection between 
D and the under-surface of the lever becomes very evident. 

All who have worked with the sphygmograph will at once 
admit that the amount of pressure required varies very much 
in diflferent cases and under different conditions. The weight 
which developes clearly all the secondary waves in a full-sized 
pulse of moderate tension, for example, oftentimes suffices to 
suppress the true form of a smaller pulse, or the same pulse 
under conditions of feeble tension. Indeed, in cases where the 
tension is very low the feeling spring has often to be weakened 
before a true record can be obtained, as Wolff and Anstie have 
pointed out. The weights which have proved most useful in 

1 A similar plan has been adopted in Baker's new sphygmograph. 
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my hands vary in size from G to 12 grammes, and are so made 
that any number can be applied at one time, each weight fitting 
on the one below. A weight of 30 grammes, or even more, can 
be thus used. Occasionally small weights x>f 2 to 4 grammes 
will be found useful. 

In the pulse traces figured below (figs. 2, 3, 4) we can see at 
a glance, how the small secondary waves, and even the great 
diastolic wave, become more clearly defined under carefully ad- 
justed pressure. 

In the first two pulsations (fig. 2) we have the form registered 
on the simple application of the instrument. The first second- 
ary wave (a), and the great diastolic wave (6), and the notches 
preceding these waves are moderately well seen. 

Fig, 2. Fig. S. Fig. 4. 






In the next tracing (fig. 3) we see these important features 
still better developed, and we remark the greater height of the 
line of ascent. In this case the pressure on the artery was pro- 
duced by a weight of 16 grammes. * In fig. 4, under a pressure 
of 26 grammes, the main features of the pulse trace have grown 
still more distinct, and gradually dawning on us, as it were, we 
see rising out of the great diastolic notch the second secondary 
wave c). Wolff has published similar forms obtained by his 
plan, but in cases where much pressure is required to develope 
all the features of a pulsation, no amount of lever elevation has 
sufficed in my experience to produce perfect traces. The use of 
the screw P for increasing the pressure on the arteiy should 
only be resorted to when very great pressure is needed, or 
when the artery is so deeply placed that the instrument as or- 
dinarily applied cannot reach it. In the great majority of ob- 
servations the amount of pressure available by the use of the 
weights recommended above will be foupd sufficient. The ease 
and rapidity of application, and the accuracy with which the pres- 
sure can be calculated, form the great advantages of the arrange- 
ment I have proposed ; and as it necessitates no alteration in the 
instrument, and does not interfere with the elasticity of the spring, 
I trust others wiU soon confirm my opinion of its usefulness. 
VOL. u. 5 



A CONTRIBUTION TO THE ANATOMY OF THE 
PILOT WHALE {Ohhiocephalua Svineval, Lac^pede). By 
Professor Turner. 

In the spring of the present year a shoal of Pilot Whales 
entered the Firth of Forth, — one of these, a young female, about 
8 feet long, I obtained for the Anatomical Museum of the 
University, and as the anatomy of the soft partes of this ceta- 
cean has not received much attention, I have drawn up a brief 
account of some of the most interesting facts observed in the 
course of the dissection. 

Arch of Aorta and Great Arteries. — ^The arrangement 
of the aortic arch and great vessels proceeding from it in the 
cetacea has been chiefly studied in Delphinus phocsena, in 
which animal two innominate arteries are found arising from 
the transverse part of the arcL But whilst Cuvier and Meckel 
state that each innominate artery divides into a carotid, sub- 
clavian, and vertebral branch, Stannius has pointed out^ that 
the common carotid trunk is completely wanting and that the 
internal and external carotids arise directly from the innomi- 
nate artery. This description of Stannius has been confirmed 
by Barkow, Bathke and myself*. 

In the pilot whale the aorta A arched to the left, and at the 
place of junction with the ductus arteriosus D suddenly di- 
minished in size. The right and left coronary arteries arose 
from its sides close to its origin. From the transverse part of 
the arch two large innominate arteries proceeded. The right 
ascended for about an inch and then divided into two branches. 
'The anterior, somewhat the larger, gave off: a. carotis cerebralis, 
which ran forwards without branching as far as the basis cranii, 
where it passed through the carotid canal into the cranial 
cavity, i. carotis facialis, which ran forwards to supply the 
tongue, face &c. and for the most part represents in its dis- 
tribution the external carotid artery, c. art. subclavian which 
arched outwards to the anterior limb and gave origin to a small 

1 MtOler'B Archiv, 1841, p. 879. 

" British and Foreign MedicoChirwgieal Review, October 1862, p. 479. 
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tnuuTersalis colli f, and a large internal mammary branch g, 
the laat-named being indeed of greater calibre than the con- 
tinuation of the sabclavian which passed to the anteiiot limb. 

The posterior branch of the innominate artery after a course 
of } inch divided into two branches : d. cerrico-occipitalis passed 
forwards deeply in the neck parallel to the windpipe, gave 
off small branches to form a network between the bodies of the 
cervical vertebne and the pharynx, and then turned outwards 
on the inferior aspect of the scalene muscle to the posterior 

Fig. 1. 



- Th« uoh Mid great uleriM oE the Pilot WWe- A, aorte. P, palinoiuu7 
siteij. Z), dnottu uterionu. o, oarotii oenbnlit : the dimiuiitioii in Mlibn 
of tUi krterf in (ha eonna ol iti uoMit ia not RilBoi«DUj npreMnted in the 
Ogare. i, ouoti* fatdalie. e, iDbeUnL il, ewvioo-ooeipiUlia. e, thondM 
poeUrior deitn. /, tmurenalis «iOX. g, nuunnuna interna. A, thondM 
poiterioi ilniitn. For the dnwing of thia ud tbe moeeeding flgoraa I un 
indebted to Dr J. W. Uob. 
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part of the cranium, e, art. thoracica posterior dextra passed 
behind the right pleural membrane to break up into branches 
for the large thoracic rete. In the porpoise, according to Stan- 
niuSy the right innominate artery does not subdivide into two 
branches but gives off each vessel independently in the follow- 
ing order, right posterior thoracic, cerebral carotid, facial carotid, 
ocdpito-cervical and subclavian. In a specimen which I dis- 
sected not only did these vessels spring from the right innomi- 
nate, but, between the origins of the facial carotid and occipito- 
cervical, a branch arose, which passed inwards behind the 
pharynx, to assist a corresponding vessel from the opposite 
side, in the formation of the large prevertebral cervical rete. 

The left innominate artery gave off close to its ori^n a 
small branch to the thjrroid gland and windpipe, and then as- 
cended for about half an inch, when it also bifurcated into an 
anterior and posterior branch. The anterior branch divided 
into b the carotis facialis and c the subclavia sinistra, from the 
latter of which arose the transversalis colli ^ and internal mam- 
maiy g, arteries before it entered the anterior limb. The pos- 
terior branch ascended for somewhat more than an indi, and 
then divided into a the carotis oerebralis and d the cervico- 
occipitalis. The art ^oracica posterior sinistra h, arose from 
the back of the arch just before it was joined by the ductus 
arteriosus. 

Stannius describes the left innominate artery in the porpoise 
as giving origin to the following separate branches, perebral 
carotid, facial carotid, occipito-cervical and subclavian. The place 
of origin of the left posterior thoracic artery is not however 
constant in the porpoise. In Stannius' description, and in a 
specimen which I dissected, it arose from die arch, but in a 
second specimen (153), in the Anatomical Museum of the Uni- 
versity of Edinburgh, it proceeded from the descending thoracic 
aorta nearly ^ inch below the ductus arteriosus. 

The distribution of the posterior thoracic rete on each side 
m the pilot whale was most extensive, and the intercostal 
arteries participated very largely in its formation. The retia 
on opposite sides freely communicated across the middle line, 
and with a rich arterial network within the spinal canal, to 
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which they sent numerous offshoots through the intervertebral 
foramina. As the more minute arrangement of the great tho- 
racic rete in the cetacea, first discovered by Tyson, has been so 
carefully described by Hunter, Brescbet and Von Baer, I need 
not further refer to it. 

The cerebral or internal carotid arteries appeared to be the 
only arteries of supply for the brain, and it is important to note 
that as they ascended to the skull they underwent a very con- 
siderable diminution in calibre, without giving off any branches 
in the neck. Dr Sharpey* and Von Baer* have also directed 
attention to the great diminution in size of the internal carotid 
arteries in the porpoise before they enter the cranium. This is 
a fact of very considerable interest, as bearing on the question 
of the rapidity with which nutritive changes may take place 
in the very important organ to which these vessels convey a 
supply of blood. In this young pilot whale the brain was of 
large size, and weighed, after having been immersed for some 
weeks in spirits of wine, 58 oz., which is several ounces greater 
than the average weight of the adult human brain; but as the 
amount of bloody which its arteries of supply could transmit to 
it, is very much less than the quantity transmitted to the 
human brain through its vessels, it may fedrly be assumed that 
the functional activity of the brain in the cetacean is very con- 
siderably slower, notwithstanding its greater size, than that of 
the brain of man. Hence, in comparing brains with each other, 
it is not sufficient to consider merely, the differences in their 
absolute weight, or in their weight, as compared with the 
weight of the body, but their relative rascularity should be 
determined. 

Each cerebral carotid artery, after it had entered the cranial 
cavity, gave off branches, which passed not only forwards and 
outwards to the lobes of the cerebrum and the tentorial aspect 
of the cerebellum, but backwarchB to the occipital surface of the 
cerebellum, the pons and the medulla. One posterior branch 
ran inwards to the middle line, where it joined a corresponding 
branch from the opposite artery to form a median vessel, which 

1 ReporU ofBritUh Auoeiation, 1884, p. 688. 
* Nova acta Phy$. Med, Vol. zm. 1885. 
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extended backwards as far as the commencement of the spinal 
cord and gave off in its course branches to the occipital sturface 
of the cerebellum. 

Both the foramen ovale and ductus arteriosus were closed. 
In comparing the branches which arose from the two innomi- 
nate arteries it will be seen that the arrangement was hr from 
being synmietrical on the two sides, for not only had the pos- 
terior thoracic arteries very different origins, but whilst on the 
right side the cerebral and facial carotids ai^d occipito-cervical 
arteries arose independently, so that no vestige of a common 
carotid existed, on the left the cerebral carotid and cervico- 
occipital arose by a common trunk, which may perhaps be 
regarded as in part representing the left common carotid artery. 

The Pancreas, covered with peritoneum on its inferior 
surface, was situated in the anterior curvature of the stomach 
almost parallel to the 5th compartment, and lay therefore across 
the abdominal cavity. It was upwards of 6 inches long by 
2^ inches at its broadest part. It was succulent, and its lobules 
were, owing to the small amount of interlobular connective 
tissue, more closely aggregated together than is seen, for ex- 
ample, in the human pancreas. There was no gall-bladder, but 
entering the substance of the pancreas, close to its right ex- 
tremity, were two wide and distinct bile ducts, which almost im- 
mediately joined to form a common tube, which, after a course of 
half an inch, was joined, whilst still enclosed by the lobules of 
the gland, by a large, strong-walled, pancreatic duct. 

Stomach. The stomach in the cetacea is a complex organ, 
and is subdivided into several compartments, the number and 
size of which is by no means uniform in the different genera. 
In the genus Hyperoodon seven compartments have been de- 
scribed, whilst in other genera, three, four, or five are said to 
exist Anatomists, however, not unfrequently differ in their 
statements of the number of subdivisions of the stomach even 
in the same animal, the difference arising from the circumstance 
tliat a part, which some consider to be a distinct, though per- 
haps small compartment, is by others regarded only as a channel, 
or tubular passage, connecting larger subdivisions of the organ. 
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The stomach of the common porpoise has bee^ most frequently 
examined, and it may assist in making clear the construction of 
the organ in the pilot whale, if I compare it with the stomach 
of the porpoise, two specimens of which I have at the same 
time studied, but in making the comparison, it should be kept 
in mind that the stomach of the porpoise was from an older 
animal than that of the pilot whale. 

In this young pilot whale the 1st compartment (1) was 
6 inches long, somewhat ovoid in form and opened into the 
bottom of the esophagus by an aperture, which admitted only 
two fingers, .and which was neither so large nor so direct as the 
corresponding opening in the stomach of the porpoise. Its 
mucous membrane had the same general appearance as that 
of the esophagus, and was covered by a thick, laminated, squa- 
mous epithelium, but the membrane was not so rugose as in 
the corresponding compartment in the porpoise. From the 
character of its epithelium this compartment might indeed 
rather be regarded as an esophageal pouch than as a true di- 
gestive chamber. 

The 2nd compartment (2) formed a large globular bag. It 
commimic&ted directly by an aperture, which readily admitted 
four fingers, with the lower end of the esophagus, and which 
indeed, in this young specimen, was more direct than that of 
the Ist compartment with that tube^. Its mucous membrane 
presented however a very different appearance from that of the 
first, for large folds, laterally connected, wound spirally round 
the interior of the bag, and on the free surface of the mem- 
brane the mouths of numerous glands were visible. The line 
of separation between the esophageal and gastric mucous mem- 
brane was sharply marked by a circular fold, covered with thick 
esophageal epithelium, which surrounded the orifice of the 2nd 
compartment In its general form, and the appearance of its 
mucous membrane, it closely resembled the corresponding com- 

1 After thifl description was written, I had the opportonity, through the 
coortesy of Dr Mnrie, of seeing a mnoh larger stomach, from an older specimen 
of this species of whale, in which the relative size of the openings into the first 
and second compartments was reyersed, that into the first being larger than the 
q^ning into the second. 
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partmeut in the porpoise, but in the latter the opening was not 
into the esophagus, but into the Ist compartment, and luxuriant 
folds of the mucous membrane projected around the orifice. 

Anatomists are in the habit, when comparing the complex 
ruminant stomach with that of the cetacean, of pointing out 
that in the former, two, if not three, compartments,, communicate 
directly with the bottom of the esophagus, so as to permit of 
the passage of the food directly from the esophagus into one or 
other of the subdivisions of the stomach; whilst in the cetacean 
all the food must pass into the first compartment before it can 
be transmitted into the second. This statement, though un- 
doubtedly correct as regards- the- porpoise and many other 
cetacea, could not be applied to the stomach of this pilot whale, 
in which the esophagus, when the eye was directed down the 
tube, could be seen fi"eely to communicate at its lower end both 
with the 1st and 2nd compartments; so that a provision would 
seem to exist in this animal for permitting a process of rumi- 
nation as far as regards the contents of these two compartments, 
and an additional link is established between the ruminant and 
cetacean stomach. 

The aperture of communication between the 2lid and 3rd 
compartments was situated a4; the upper part of the intervening 
septum, and was only J inch in diameter. The 3rd compart- 
ment (3) was the smallest of all the subdivisions of the organ, 
and, from its size, form, and position, evidently corresponded to 
the 3rd stomach of the porpoise. Before being evened into, it 
seemed to be only a tubular passage, or channel of communica- 
tion, between the 2nd and 4th compartments; but, when the 
wall was cut through, a distinctly dilated sac-Uke cavity, of the 
size and shape of a large walnut, was recognised. The mucous 
membrane had the same colour as that of the 2nd compart- 
ment, and presented a few faintly marked folds and gland 
orifices. At its lower part the 3rd compartment communicated 
by an orifice, f ths inch in diameter, with the 4th subdivision of 
the stomach. 

The 4th compartment (4) reached the lower border of the 
stomach. It was globular in form and as big as a medium- 
sized orange. Its muscular coat was much thinner than that of 
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Fig- 2. 
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the let and Sod corapartmenta, and its mucous membrane was 
almost smooth, but showed the mouths of numerous glands. 
No correspondiiig compartment is differentiated in the stomach 
of the porpoise'. It communicated with the 5th compartment 
by an opening somewhat smaller than the aperture of inlet. 

The 5th compartment (5), homologous with the 4th or sig- 
moid stomach oi the porpoise, was about 10 inches long, curved 
in its direction, and approached the cylindrical in form. It lay 
across the abdomeu, and its left extremity extended beyond 
the 3rd and 4th compartment^ so as to come into relation with 
the 2nd, where it formed a somewhat dilated cul-de-sac. Its 
muscular coat was comparatively thin; its mucous membrane 
was smooth, and numerous gland oriiiceB were seen on its sur- 
face. It was evidently an important digestive chamber. A thick 
septum, pierced by an orifice in the centre, large enough to 
admit a quill, was situated at its right extremity. It re- 
sembled the septum at the intestinal end of the 4th compart- 

> If the part ol the left end of the sigmoid Btomaab of the porpoise, whioh 
tormB a cnl-de-Bae below the opening into the Sid oompartment, were oat off from 
the reat ot the sigmoid stomach b^ a Mptnm, having an orifice in its oeotra, it 
would represent the 1th oompartment of the pilot whale. 
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ment of the porpoise s stomach, and had the appearance of a 
pyloric valve, llirough this orifice the 5th compartment com- 
municated with a dilatation (6), as to the nature of which it is 
not easy to decide. In its general form it was not unlike that 
dilated portion of the alimentary canal in the porpoise, which 
John Hunter described as a 5th stomach, but which Professor 
Owen, on account of the conjoined biliary and pancreatic ducts 
opening into it, has more correctly regarded as the dilated com- 
mencement of the duodenum in that animal. In the pilot 
whale, however, the hepatico-pancreatic duct did not open into 
the dilatation, but on the summit of a papilla situated in the 
cylindrical tube of the duodenum. At the line of junction of 
this dilatation with the cylindrical part of the gut the canal 
was bent at a very decided angle, and a fold of mucous mem- 
brane projected for some distance across, so as materially to 
diminish the size of the passage. The mucous lining of this 
dilatation was almost smooth. Attempts have occasionally been 
made to show that the number of subdivisions of the stomach 
is uniform in the various genera of the cetacea. Meckel 
(Vergleich Anat. Vol. rv. p. 525) is of opinion that only three 
subdivisions exist, whilst the author of the article Cetacea in 
the CyclopoBdia of Anatomy and Physiology considers it pro- 
bable that five is the typical number of compai-tments. ¥tom 
the comparison which I have instituted between the stomachs 
of the porpoise and pilot whale, I do not think we are in a 
position to lay down any such general proposition ; for, leaving 
out of consideration the dilatation marked 6 in the drawing, 
fig. 2, as to the nature of which there is room for a difference 
of opinion, we find that there are five distinct compartments in 
the stomach of globio-cephalus, whilst only four can be recog- 
nized in the porpoise, the compartment, marked 4 in the former, 
not being differentiated in the stomach of the latter. 

In the cylindrical duodenum the valvulaB conniventes, some- 
what faintly marked at first, gradually increased in size and 
number, and 2f inches beyond the projecting fold of mucous 
membrane, which marked the commencement of this part of 
the gut, the conjoined pancreatico-hepatic duct opened by a 
single orifice at the summit of a papilla This duct after 
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leaving the pancreas joined the wall of the dilatation beyond 
the 5th stomach, and became so closely blended with it, that 
they were invested by the same serous membrane. It acquired 
also a very powerful muscular coat, and continued in intimate 
connection with the duodenum, its position being marked by 
a slight ridge on the surface, and then passed very obliquely 
through the duodenal wall to open on the summit of the 
papilla already described. 

Kidney. — ^Each kidney was 7 inches long and, as in the 
porpoise, was subdivided into a large number of small pyramidal 
lobes, to the apex of each of which the lobular branches of the 
renal vessels and the calyx were attached. The calyces firom 
the different lobules united to form an elongated tubular ureter, 
which, without dilating into a pelvis, left the kidney close to its 
posterior end. The renal vessels, on the other hand, lying close 
together, entered the kidney near its anterior extremity. The 
cortical substance of each lobe was very vascular, and contained 
numerous Malpighiau tufts and convoluted uriniferous tubules. 
The pyramidal substance was almost non-vascular, and in the 
injected kidney its white appearance presented a striking con- 
trast to the red cortex. It was not possible to inject the tubuli 
ariniferi from the ureter, the elongated form of the papilla on 
which they open and the small size of their orifices interfering 
with the admission of the injection. 

The Bladder was almost cylindrical in form and remark- 
ably smaQ for so large an animal. It ended in a funnel-shaped 
urethra, which lay for 4 inches in close contact with the inferior 
wall of the vagina. The ureters opened into the bladder, close 
to the urethral orifice, and from their position, as well as the 
small size of the bladder, it is probable that but a small quan- 
tity of urine could collect in that organ prior to its excretion. 

The Vagina, 6 inches long, was comparatively smooth in- 
ternally close to its orifice, but its mucous membrane gradually 
became rugose, and at its deeper end was thrown into strong 
transverse folds, between which a quantity of thick mucus 
was collected. The cervix uteri, 1 inch long, opened by a 
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narrow orifice, the lips of which were liable to be confounded 
with the upper transverse mucous fold of the vagina. Into the 
summit of the cervix the mouths of the two uterine comua 
opened. 

The Thyroid Gland. — As considerable difference of opinion 
existed amongst anatomists regarding the presence of a thyroid 
gland in the cetacea, I undertook some years ago an inquiry 
into the subject, and examined and described the gland in the 
Porpoise {Trans, Roy. Soc. Edinb. 1860). In the pilot whale 
also this gland waft found situated on the inferior aspect of the 
cricoid cartilage, and extending forwards and upwards towards 
the sides of the thjrroid cartilage. The lymphatic glands of 
the neck, more especially on the left side, were well developed. 

Spleen. — Only 4J inches long, consisted of one principal 
mass, with five more or less perfectly separated lobes^ which 
varied in size from a fig to a kidney-bean. 

Lacteal Vessels and Mesenteric Glands. — ^When the 
abdominal cavity was opened, and the intestines spread out, the 
lacteal vessels, distended with chyle, could be seen traversing 
the mesentery firom its intestinal towards its vertebral border, 
some lying along with, others between, the branches of the 
mesenteric artery and vein. By the union of two, three, or 
more of the smaller lacteals larger vessels were formed, which 
sparingly anastomosed with each other through lateral conimu* 
nications. At the root of the mesentery many lymphatic glands 
were situated, one of which, especially large, was 2f inches long. 
To these glands the lacteals converged in large numbers, and 
though many entered their interior, yet a very considerable 
number ramified on the outer surf ace of the glands, and covered 
them so closely that the gland substance was almost entirely 
concealed. It is quite possible that the lacteals which invested 
one gland might, in their onward course, enter the interior of 
another somewhat nearer the spine. When the glands were 
bisected the surface of section presented a creamy aspect, 
doubtless from the quantity of chyle which they contained. In 
the Philosophical Transa^ciions for 1796 Mr Abemethy de- 
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scribes^ in a male balsena, the lymphatic glands as hollowed out 
internally into bags, with which a number of the lacteal vessels 
communicated ; but the glands of the pilot whale presented no 
cavities in their interior, and, even after a stream of water had 
been directed on the surface of the section for some minutes, so 
as to wash away the chyle, the only openings which could be 
seen were the mouths of divided vessels. An injecting pipe was 
passed by my assistant Mr Stirling into several of the larger 
lacteals proceeding to one of the glands, and a carmine and 
gelatine injection forced along it, many of' the lacteals on the 
surface of the gland were filled, and a portion also passed into 
its interior. On section patches of red injection were seen, 
which at first sight might have been regarded as lying in cavi- 
ties ; but careful examination showed that the appearance was 
due to extravasation of the coloured injection amidst the tex- 
tures of the gland. The bag-like cavities, described by 
Mr Abemethy, may have been and probably were artificially 
produced in his preparations by the breaking down of the gland 
structure in the act of injecting. The death of this animal, at 
a time when absorption was actively going on, and the lacteals 
filled with chyle, has enabled me to show, even more conclusively 
than was done by Dr Knox in his experiments*, that in the 
cetacea, as in other mammals, the chyle is conveyed to the 
blood by a special system of vessels, which in their course 
become connected with the glands situated at the root of the 
mesentery. The intestinal mucous membrane presented nume- 
rous transverse valvulaB conniventes. Its firee surface to the 
naked eye seemed perfectly smooth, as if destitute of villi. 
When an inverted portion of the gut was held up to the light, 
and examined by a simple lens, a slightly flocculent appearance 
was recognised; and when these flooculi were looked at with 
higher powers they w«re found to be elongated narrow processes, 
connected by their bases with the narrow bands of mucous mem- 
brane which separated the circular, or oval, mouths of the large 
LieberkUhnian glands from each other. These processes were 
by no means scattered over the whole surface of the membrane, 
and the duodenal portion seemed to be without them. This 

* EdirUnurgh Medical and Surgical Journal, p. 28. 1824. 
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part of the gut indeed, with the numerous, cloBely-set moutha 
of its Lieberkuhnian glands, resembled in its appearance much 
more the mucous membrane of the large intestine in an ordi- 
nary mamnud, than that of the small. From their comparatively 
■canty numbers, their irregular distribution, and attenuated 
aspect, these processes did not seem to be structures of primary 
importance; and evidently played but a small part, if any, in 
the absMption of the chyle. A rich net-work of fine chyle- 
filled lacteals could be readily seen immediately beneath the 
free Bur&ce of the membrane. In connection with the distri- 
bution of the lymphatic glands it may be noted that a large 
oluster lay «loae to t^e lower end of the rectum. 

Cebticil Tebtebr^ — It was possible in this young anim^ 
to trace the order of ossification of the stunted cervical vertebra 
with each other. The ventral part of the ring of the atlas was 
blended with the corresponding portion of the 2nd vertelxa, 
and sent backwards a median process below the bodies <^ the 
3rd and 4-th vertebne. The lateral portions and transverse 
proceseee of these bones were separated by cartilage, and the 
tips of the transverse processes were still cartilaginous. Owing 

Fig. 8. 



a, b, i, oondjlo-utienlar surface of atlae, the put a ii ;et cArtilagiDoiu. e, 
eondjlo-Brticnlar aurfaoe ot uib. d, non-artienlar part of atlM. r, D(ni-uiimikr 



ON THE ANATOMY OF THE PILOT WHALE. 79 

to the shallowness of the anterior artiailar surface of the atlas, 
the anterior surface of the body of the axis was in part also 
encrusted with articular cartilage, came into relation with the 
occipital condyles, and assisted in the formation of the cranio- 
vertebral joint. In and immediately on each side of the middle 
line the anterior surface of the atlas was non-articular, was 
continuous by ossific union with a similar non-articular portion 
of the axis, and corresponded to the interval between the occi- 
pital condyles. The bodies of the 3rd, 4th, and 5th vertebr» 
were ossified with each other and with the 2nd, but it was 
possible to see in a longitudinal section through the bodies, by 
a difference in the texture of the bone, where the original line 
of demarcation between the bodies had been, and a narrow ring 
of unossified fibro-cartilage marked externally the position of 
the inter-articular disk. The bodies of the 6th and 7th ver- 
tebrae had complete fibro-cartilaginous disks between each other 
and the vertebrae above and below. The spines and laminfle of 
the 1st and 2nd were blended with the left but not with the 
right lamina of the 3rd vertebra. The spines of the 4th, 5th, 
and 6th vertebrae were ossified into one mass, but the 7th was 
firee in its entire extent. The transverse processes had no 
foramina at their roots. 

The description of the Brain will form the subject of a 
future communication. 



ON THE MORPHOLOGY OF THE ARTHROPODA. 
By Anton Dohrn, Dr Phil. Jena, 

Read before the British Association,' September bth, 1867. 

These investigations on the Morphology of the Arthropoda 
were made some weeks ago at Millport^ on the Firth of Clyde. 

It is well known to zoologists, that the first who worked out 
^he development of the Crustacea was the late celebrated Rathke, 
who gave an account of the embryology of Astacus fluviatilis. 
At that time also Von Baer propounded the history of develop- 
ment of the vertebrate animals: and as it was the endeavour of 
that period to find out the connexion and the relations between 
the vertebrate and the invertebrate kingdoms, both were work- 
ing out the analogies and homologies of the arthropodous and 
the vertebrate embryology. 

These principles were objected to by Professor Weismann 
at Freiburg. He stated, in his excellent work on the ''De- 
velopment of the Diptera,** that the types of development in 
the insects — and therefore probably in the whole arthropodous 
class — and in the vertebrata were as diiFerent as possible, that 
there were no homologies at all to be found, and that the en- 
deavours of Zaddach in his " Development of the Phryganidae" 
to work out the theories of Von Baer and, Rathke were firuit- 
less and wrong. It was he who stated at first the presence 
of, what he called a faUenblatt, a membrane of the embryo, 
which appears before any other process after the formation of 
the primitive streak (keimstreif). It is necessary for my pur- 
pose, that I should give an account of the manner in which this 
membrane, called faltenblatt, is formed. The keimstreif sur- 
rounds the vitellus. At both ends of it a thin layer of cells 
begins to grow out, which finally encloses the whole em- 
bryo, or rather the keimstreif, by a membrane, in which stnic- 
ture is hardly to be seen, because it is so close to the primitive 
streak that only the outlines of the margins can be distin- 
guished. The beginning of the formation of this membrane is 
at the back of the embryo; on the opposite side the mem- 
brane soon splits, and the extremities grow out. 
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In the most remarkable book, "Fiir Darwin," the well- 
known zoologist in South Brazil, Fritz MuUer, made a brilliant 
application of Darwinian principles to the embryology of the 
Crustacea ; and stated that the NaupUus, the so-called larva of 
copepoda and cirripedia, was also the tii:st larval state of a deca- 
podous crustacean, of a Peneua; that this Peneus-Nauplius then 
changed into a Zoea, the Zoea into something like a Mi/sis, and 
that after these stages it becomes a Peneus, He was of the 
opinion that all Crustacea were the offspring of nauplius, and I 
think he proved it or at least made it very, probable. 

For the embryology of the edriophthalmous Crustacea he 
stated, that there was a third membrane, besides the chorion 
and the inner egg-skin, surrounding the body and being fastened 
on the back to the vitellus. He called this membrane " larval- 
membraDe," and expressed the opinion, that it was wrong to call 
the heap of cells, which connect, in all amphipoda and in some 
isopoda, the larval-membrane with the back of the embryo, 
micropyle-apparatus, as it was called by Professor Meissner and 
La Valette de St George. This larval-membrane he identified 
with the nauplius, and considered it to be the last remains of the 
earliest state of the edriophthalma. 

Last year I published a paper on the embryology of AseU 
lu8 aquaticus^y in which I described the larval-membrane and, 
like Miiller, declared it to be the nauplius-membrane. I did 
not find, perhaps I overlooked, the so-called micropyle-appara- 
tus, but I found two organs or appendages developed before 
all other organs on the sides of the embryo, the so-called trefoil- 
like processes (blaUfdmiigen anhaenge) of Rathkc. I don't 
consider those appendages to have any function, but, like the 
larval-membrane and the micropyle-apparatus, to be the re- 
mains of the lost earlier stages of their genealogical deve- 
lopment. 

The structure of both the micropyle-apparatus and the 
trefoil-like processes was uniform — long outgrowing cells sur- 
rounding cavities, and giving origin to cuticular membranes. 

In the same year I examined the embryology of the Phry- 
ganidae, and discovered at the same time with Professor Weis- 

» ZeiUckriftf. wUtenichaft, Zoologies Bd. xvn. Heft. 2. 
VOL. II. 6 
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mann and the Kussian zoologist Elias Mecznikow, a tlmd mem- 
brane round the embryo, consisting of laige distinct cells. The 
membrane was connected with the back of the embryo and, 
splitting as soon as the embryo, grew and became too large for 
the space within the membrane. I published a little paper on 
the subject in the Medizinisches Centrcdblatt of Berlin, and 
indicated that this membrane in the Phryganidae and the larval- 
membrane in Asellus might be true homologous formations. I 
had the pleasure of finding that Professor Weismann in a letter 
to me expressed the same opinion. 

In opposition to this view Mecznikow in his elaborate work 
" Embryologische Studien an Insecten" contended, that there 
was no homology at all between the membranes in insect 
and in crustacean embryos. He rather prefen-ed to advocate 
the old opinions of Zaddach, Sathke, and Yon Baer, of the sup- 
posed homologies between arthropoda and vertebrata, and not 
only xompared the third embryonic membrane in insects with 
the amnion of vertebrata^ but named it Amnion Insectorum. 

As a means to elucidate still further the subject, I undertook 
further investigations, and compared the embryology of almost 
all genera and species of edriophthalma I could get in the Baltic 
at Kiel, and in the St George's Channel at Millport I studied 
the development of Palsemon, Crangon, Idthodes, Portunus, and 
at last added most special researches on Mysis and Cuma. 

I am happy to say, that Cuma has furnished me with the 
material, which seems to justify me in bringing out a new 
theory on the morphology and the homologies in the whole 
class of Arthropoda. Though in this brief communication I 
cannot enter into all the arguments which might be advanced 
in support of my theory, I hope shortly to publish a more exten- 
sive account of my investigations. 

The most remarkable fact in the anatomy of Cuma is the 
manner in which the respiratory apparatus is shaped. There is 
in the cavity between the body and the carapace a large and 
complicated instrument, called by my predecessors branchia ; it 
is described, though not quite correctly, in Henry Qoodsir's 
paper' on the matter. But it is not a branchia in the true sense, 

1 Edinb. New Phil, Journal^ Januaiy, 1843. 
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feund IB only used to excite a current of water, which enters 
behind and goes out near the top of the head in a most striking 
way. The whole apparatus is fastened to the third maxilla and 
moved by its movements up and down. If it is elevated, twenty 
laminsB on the upper side push out the water through the long 
channel to the top of the head ; the orifice there being formed 
by a most remarkable little joint connected with the whole 
instrument.. K it is depressed the laminse give way to the 
water and the little joint shuts the orifice, so that no water 
could go out behind, or come in in the (^posite direction. 

The blood goes out of the heart by an aorta and by two large 
blood-vessels on the sides. After several bifurcations, and the 
giving oflF to the abdomen of a great vessel, these blood-vessels 
«nter the carapace, which is constructed of two walls, connected 
one with the other by a great number of little links, which are 
the hardened processes of the cells of both walls. Bound the 
margin there is a broad channel opening into the pericardial 
sinus. The blood-vessels bifurcate many times before they lose 
their walls and allow the blood to pass into the space between 
the two walls of the carapace. Here the blood-corpuscles inter- 
change the carbonic-acid with the oxygen, enter afterwards the 
marginal channel, and are brought back by the pumping move- 
ment of the heart to the pericardial sinus. 

The complex form of respiratory apparatus just described in 
Cuma is to be regarded as a high degree of elaboration of the 
simple and fundamental form met with in Zoea. 

But as Cuma has in all parts a great affinity with the 
isopoda, as is proved by the embryology, which I have made 
out, I now obtained an explanation both of the micropyle- 
upparatus and of the trefoil-like appendages in Asellus. The 
micropyle-apparatusin the hackofCvana and the Edriophthalma 
is nothing hut the remains of the dorsal spine of Zoea, or rather, 
as I have rea^son to believe, of the larval form of the Cirripedes, 
which I call Archizoea, being of the opinion that it is from this 
larval form Zoea has taken its origin. 

The second conclusion is : the larval-^membrane of Edrioph^ 
ihalma and Cuma is nothing hut the last remains of the carapace 
of Nauplius, I mean the nauplius^of the cirripeds, which differs 

6—2 
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from the nauplius of copepoda by possessing already the dorsal 
spine on the back of the body and a fork on the underside. I 
further will distinctively apply to this shape of nauplius the 
name of Nauplius; and to the copepod-nauplius, as being the 
more simple, the name oi Archinauplius. 

The third conclusion is : the trefoil-like appendages ofAseUus 
are Hie last remains of ike Zoea states representing the ccLror 
pace, the spines on the sides of the carapace and the respiratory 
apparatus of the ZoSa. 

After these results I had to apply the inductive method to 
get further advances in regard to the other classes of the Ar- 
thropods It is known, that the so-called micropyle-apparatus 
is to be found in the embryo of Scorpio, of Ixodes, of Penta- 
stomum, and of almost all Araneidse. That is oneoftheindubi^ 
able signs, that these animals originate from the Archizoea. 

The excellent work of Newport on the development of 
Myriapods furnishes me with the material to state quite the 
same of this class of Arthropoda. 

It is further known and especially stated by Mecznikow, 
that in the embryo of Scorpio we meet with the so-called 
" amnion," and that this amnion consists of two walls connected 
one to the other by small cellular processes. Mecznikow tells 
us, that the outer wall was an epithelium and the inner a 
muscular membrane, which is an error, for the whole anmion is 
nothing but the carapace of Zoea^ which always consists of two 
walls connected by small processes for the purpose of respi- 
ration. 

And further, since the " amnion" of scorpio consists of the 
same cells as the amnion in insects, we are forced to apply the 
same character to that and to take it for the remains of the 
Zoea-carapace. We are the more authorised to do so, because I 
found out after lengthened enquiry, that even the larval-mem- 
brane in Edriophthalma is not quite destitute of cells, or a mere 
cuticular formation, as it was considered to be, but that in the 
Oniscidse and in Idothea cells are visible, which in the other 
species are soon lost. The ** amnion" in insects and the larval* 
membrane in Crustacea are both fastened to the back of the 
embryo, and if the heap of cells, now known as the remains of 
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the dorsal spine of Archizoea be compared with the relics of the 
amnion in the back of the Phryganea-embryo and of almost all 
other insect-embryos, their identity will be recognised. 

If this be the case, and I hope I have given some proof of it, 
and will give much more in my longer paper, the homologies of 
all parts of the insects, spiders, myriapods and Crustacea, may 
be decided. Where then are the homologous parts of the two 
pairs of antennsB of the Crustacea, since in insects we only meet 
with one pair of antennae ? 

In considering this question, it is well to examine along with 
these two pairs of extremities in the crustacean the next pair, 
the inandiUes, because these three are developing at first in the 
crustacean embryos and in a peculiar manner quite different 
from the next two pairs ; and these next two pairs are different 
in their development from the following pairs. The difference 
is this. The first three are growing from the back of the 
embryo, the next two to the ventral side; the first three diverge, 
the second two converge. The first three pairs are homologous 
to ike three pairs of the extremities of Nauplius, In the embryo 
of insects the first three pairs of extremities are formed exactly 
in the same manner as in the Crustacea ; a fact, that is already 
stated by Professor Zaddach in the Phryganidse. But into 
which parts in the full-grown larva of Phryganea do these three 
pairs develope ? It .is usually thought into the antennae, the 
mandibles and the maxillae. But this is not the case, for the 
first pair become the mandibles, the second pair the maxillae, 
the third pair, in connexion with another formation, which cor- 
responds to a similar formation in the Crustacea, the under-lip. 

But where are the antennae ? In a very early stage of the 
Cuma-embryo a small and almost imperceptible line above the 
insertion of the second and third pair of maxillae may be found. 
This line bends upward at both comers and forms a little plate, 
which after some time grows on towards the head, so that its 
under-comer on the side of the antennae is prolonged, and a 
small appendage comes out of its under-side and grows on to 
the ventral side. The plate grows further and further, turns 
round till it reaches the top of the head and the appendage 
follows this direction. The plate developes into the carapace, 
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and its appendage into the already described branchial-^ppa- 
ratus. 

The way in which the antennsB of insects develope is the follow- 
ing'. On the sides of the head a part of the so-called faltenblatt, 
already mentioned as a first formation in the embryo of insects, 
remains. On the under-comer of this part, which forms a plate, 
a little appendage is to be seen, which grows in the direction 
towards the ventral side. During the further development of 
the embryo this plate changes its position, and in the same 
period, when the forehead with the upper-lip — a mere promi- 
nence in all Arthropoda — ^is bent backwards, the plates are grow- 
ing on forwards and ultimately the outgrowing appendages are 
situated beyond the mandibles. If we now remember that the 
faltenblatt is homologous to the inner wall of the Zoea-carapace, 
and therefore to the inner wall of the Cuma-carapace, the pUUe 
in Cuma and Phryganea are identical ; in the first it becomes the 
carapace, in the second the head-plate {Scheitel, or Kopf-plaite of 
the Oemian embryologists). The appendage in Cuma becomes 
the top of the branchial apparatus, in Phryganea the antennae 

These observations will I think cause the study of the 
Morphology of the Arthropoda to enter on a new direction. It 
is by the application of those principles which science owes to 
Darwin, that difficulties nwty be overcome which have been in 
in our way for more than half a century, since Savigny at first 
undertook in vain to point out the homologies of the segments 
and extremities of insects, spiders, myriapods, and crustac^, in 
which fruitless though very arduous exertions he was followed 
by Inmost all the leading zoologists down to this day. 



ELECTBOTONUS. A Physiological Demonstration given m 
the Fhysiohgical Labaraiory of the University of Edinbtirgh, 
by William RuTHEBFORD, M.D., Demonstrator of Practical 
Physiology. 

Gentlemen^ 

You have already witnessed the fact, that when a continu- 
ous galvanic current of equable strength is passed along a motor 
nerve, contraction of the muscles supplied by the nerve takes 
place only when the current begins or when it ends, and that 
during the passage of the current the muscles remain at rest. 
From this fact you might suppose that the nerve is unaffected 
during the transmission of the current, but it is not so; the 
current all the while it traverses the nerve induces in it a pe- 
culiar state, termed the electrotonic state or simply electrotonus. 

This state of the nerve is characterised by a variation, 1st, 
in the degree of its excitability, 2nd, in the rate at which the 
nervous influence is transmitted by it, and 3rd, in its electro- 
motive power. In fact, in the state of electrotonus, the whole 
phjrsiology of the nerve is altered, and the extent of the altera- 
tion is directly proportionate to the strength of the continuous 
current employed. 

These changes I hope to demonstrate to you in motor 
nerves: it is probable that precisely the same variations cha- 
racterise the electrotonic state in sensory nerves; this indeed 
has been shown to be the case as regards the excitability and 
the electromotive force, but the variation in the rate of sensory 
nervous conduction has not yet been demonstrated. 

I propose to show you in the first instance the Electrotonic 
variation of the excitability. 

I have here the lower part of a frog's limb amputated at 
the middle of the thigh. The sciatic nerve has been isolated 
in its whole extent, its attachment to the gastrocnemius only 
being preserved I fix the femur in a pair of strong brass for- 
ceps supported by a stand. I place tlie limb in a horizontal 
position with the gastrocnemius uppermost, so that when relax- 
ation follows moderate contraction of the latter, the limb may 
by its own weight recover its former position. 
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I place the nerve (N) on a pair of zinc wires (V^ V^^ Fig. 1), 
which are insulated by cork, and supported at a convenient 
height by a stand. I connect the wires with a Pohl's Commu- 
iotor^ (C^, and it in turn with a Du Bois Reymond's Key* (K), 

Fig. 1. 




Gastrocnemins, M. Sciatic Nerve, N. Commutator, C. Key, E. Battery, B. 
Wires from commutator to nerve V^ V^^, from batteiy to commutator V^^, V^^ V^. 

^ Pohl*8 commutator consists of a circular piece of mahogany an inch in 
depth and four inches in diameter. A minute description of the instrument 
would be tedious, suffice to say, that the wires from the battery, or induction 
machine, are always connected with I^ and I^^* When the instrument is used to 
reverse the direction of a current, the pair of wires in which the current is to be 
reversed are connected to 1,, and I^^^; and the direction of the current is changed 
by simply turning the arched handle H on the upper surface of the instrument 
so that its branches may at one time dip into the mercurial cups near I^^ and I^,^, 
at another, into those at I^ and Ir^, The instrument may also be used to send a 
current at one time through one pair of wires, at another time through another 
pair. For this purpose the oblique wires are removed from the surface of the 
instrument, and one pair of wires are connected with I,^ and I^^,, and another 
with I^ and 1^,* The current will pass through the one pair where the handle 
is connected with the cups at I^^ and I,^^, and through the other when it is con- 
nected with the cups at Ir and I^/* 

' See Appendix A. 
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(with which the electrical circuit may be closed and broken), 
and a Grove's battery (B), in which about twelve square inches 
of zinc are exposed to the action of the acid (one part of ordi- 
nary sulphuric acid to eight parts of water). That you may 
better comprehend these arrangements, I will represent them 
by a diagram. 

When the key is closed and the handle (H) of the Commu- 
tator is in the position represented in the diagram, the current 
must pass from I^ to I^^ along V^ down the nerve, that is, to- 
wards the muscle. In that case the negative pole will be the 
wire nearest the muscla But if the handle be turned sp that 
its curved branches will no longer be in connection with the 
cups at I,^ and I^^^ but with those at I^ and I^^, the current 
will pass from I^ to I,, along the oblique wire from I^ to I^^^ 
and thence to the. nerve, so that in this case the wire nearest 
the muscle will be the positive pole. 

Now the arrangements for our experiment are completed, 
we have only to close the key, and a continuous galvanic cur- 
rent will flow through the nerve. But how shall we find out 
whether or not any variation of the excitability is produced 
during its flow? Bear in mind this fundamental fact, that the 
result of irritating a tissue, will depend, 1st, on the nature and 
strength of the ii^itant, and 2nd, upon the irritability or excitar 
bility of the tissue. For example, if I give my finger a slight 
prick, I produce slight pain; if I give it a severe prick, the 
pain is intense; but if I freeze my finger, and then prick it, no 
pain results, not because the irritant has been affected by- thq 
cold, but because the irritability has been suspended. A con- 
venient irritant for the nerve in this experiment is a saturated 
solution of common salt, as recommended by Eckhard. I ap- 
ply a drop of it to the nerve (at a) between the muscle and the 
nearest wire, about a quarter of an inch distant from the wire, 
so that the influence of a current passing along the wire may 
extend to the spot where the drop of salt is placed. We wait 
until slight tetanus of the muscles results from the action of 
the salt upon the nerve, and then remove the superfluous drop 
with blotting-paper in order that the tetanus may not become 
too marked. Now close the key. You observe that the tetanus 
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is instantly increased. Pay no attention to t&e sudden increase, 
for you know that a nerve is irritated at the moment of closing; 
or opening a constant current, but observe that the increase of 
the tetanus continues during the passage of the current. Now 
by means of the Commutator reverse the direction of the cur- 
rent in the nerve. You see the tetanus is diminished, and 
continues to be less marked than it was before the current was 
sent through the nerve at all. Now open the key. (Yoti 
thereby stop the current.) Notice, the tetanus becomes verj 
nearly what it was before the current was sent through the 
nerve. If you examine the anuDgements you will see that 
when the tetanus was in the first instance increased, the wire 
nearest the irritated spot must have been the negative pole, 
and that when the direction of the current was reversed, this 
¥dre must have constituted the positive pole. But it does not 
necessarily follow, that because the tetanus was more marked 
when the negieitive pole was nearest the irritated spot than it 
was when the positive pole was in that position that therefore 
the influence of the + pole is the reveree of that of the — pole, 
for it may have been that the nerve was becoming exhausted 
by continued passage of the current, and that in consequence 
of this the tetanus was diminished. To meet this objection, 
we repeat the experiment in an inverse order. We will bring 
the irritated spot first under the influence of the + and then 
under that of the — pole. You see the phenomena are the 
same, though their order is changed. When the irritated spot 
is brought under the influence of the + electrode, the tetanus of 
the muscle is diminished, whereas under the influence of the 

— electrode it is increased. We certainly cannot explain these 
two facts by supposing that the current alters the irritant; for 
the same results are obtained when a mechanical irritant is 
used, so that we are compelled to believe that they are due to 
a variation of the excitability of the nerve, that while the 

— electrode increases the excitability, and thereby augments the 
effect of the irritant, the + electrode lowers the excitability, and 
thereby diminishes its effect. You observed that the salt was 
placed on the nerve at a little distance from the wire along 
which the electricity passed, and moreover on a portion of 
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nerve which did not form a part of the electrical circuit; so 
that we have proved that the electrodes or poles influence the 
parts of the nerve which do not lie between them; in other 
words, the extrapolar as distinguinhed from the intrapolar 
portion. 

It would require a great number of experiments to ascer- 
tain the. distance to which a current of any strength extends 
along the extrapolar portion of the nerve, and it would take 
too much time to demonstrate the vserifition of excitability in 
the intrapolar portion of the nerve; I must therefore simply 
tell you what has been ascertained by Prof. Pfliiger* of Bonn. 
The facts which I have shown you, however, were discovered by 
Prof. Eckhard* of Giessen. 

Pfliiger found that the distance to which the influence of 
the constant ctlrrent extends along the extrapolar portion of 
the nerve^ alid the degree to which the excitability is raised or 
lowered, are in direct proportion to the strength of the current 
employed. 

We may indicate the variations of excitability by curved 
lines, drawn above the nei*ve in the diagram when the excita- 
bility is increased, and drawn below the nerve when the excita- 
bility is diminished. I will draw three lines (0^0,0,, Fig. 1) 
above the extrapolar portion of the nerve near the negative 
pde, and three below the nerve in the positive eittrapolar por- 
tion. The three lines indicate three degrees of the excitability. 
Oj produced by a weak current, O, by a strong current, and 
O, by a current of medium strength. The lines are farthest 
separated from the nerve at the respective poles, because there 
the polar influence is most marked, becoming less and less as 
the distance from the pole increases. While this is true of the 
extrapolar portion of the nerve a somewhat different story must 
be told of the intrapolar portion. With a current of medium 
strength this part of the nerve is divided equally between the 
two poles, the half on the side of the negative pole having its 
excitability raised while the other half has it lowered. The 
one pole seems to neutralize the influence of the other, so that 

1 Pfliiger, Untenuchmffen Hber die Phy^iologie de» ElectroUmut. Berlin, 1S59. 
* EoUuttd, BeUrdge xw AfWUmie umd PhfiUMoffie. Heft 1. 1855. 
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at a point equidistant from the two the excitability is un- 
changed, and this point is in consequence termed the neutral 
point, or point of indifference (jp). When a weak current is 
used the neutral point approaches the + pole, while with a 
strong current it approaches the — pole. In other words, in 
a weak current the — pole rules over a wider territory than the 
+ pole, whereas in a strong current the.+ pole prevails. 

The shifting of this neutral point is really a most curious 
fact, which has received no explanation. 

You see then that the influence of the + pole, or anode^ is 
opposed to that of the — pole, or cathode ; the condition produced 
by the anode is therefore termed Anelectrotonus, while that pro- 
duced by the cathode is termed Cathelectrotonus, these form, 
as it were, the two halves of electrotonus. 

We have shown by this experiment that the influence of 
the - pole is that of a latent stimtUarU, it increases the excita- 
bility; whereas the + pole is a sedative, it lowers the excitability. 
And I think this shows us that when we employ a continuous 
galvanic current with a view to remedy diseased conditions of 
the nervous system, we ought to subject hypersesthetic portions 
as much as possible to the influence of the + pole and anaesthetic 
portions to that of the — pole. I will however discuss this 
more fully on a future day. 

We shall now perform another experiment, in order to see 
what is the Electrotonic variation of the rate of nervovs conduo^ 
tion; that is, of the rate at which the nervous influence is 
transmitted by the nerve trunk. Already this interesting sub- 
ject has been investigated by Professor von Bezold of Jena. 
I will tell you, however, what his conclusions are when we have 
performed our experiment. 

I take for granted that you remember the manner in which, 
by means of Helmholtz and Du Bois Beymond's myograph, we 
calculated the rate at which the nervous influence travels in 
the sciatic nerve of a frog\ We will repeat that experiment, 
with this novel feature however, that we will make arraiige- 
ments similar to those employed by us in the experiment you 

^ See Appendix B. The reader is requested to read the desoription of the 
instrument and experiment in the appendix ere he proceed with the abore. 
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have just seen, for passing a constant current through a portion 
of the nerve. A dit^ram will enable 70U to understand the 
experiment. (Fig. 2), Sciatic nerve of irog (n), gastrocnemius 
(m), vires for continuous current I connected with the same 
arrangements as in the previous experiment (Fig. 1). Two 
pairs of wires (II and III) with which to irritate the nerve by 
an induction shock, at one time close to the muscle, at another 
close to the pde of the constant current which is nearest the 
muscle, our object being in this, as in the former experiment on 
this subject (see Appendix B), to ascertain the time taken by 
Fig. 2. 



the nervous influence to pass from the {nrt of the nerve on the 
wires at 11 to that on the wires at lU, 

After the experiment which you have just witnessed you 
will readily understand that when a constant current is passed 
from 1' to 1" — 1" being in that case the negative pole — that 
a portion, if not all, the nerve lying between 1" and the 
muscle will be thrown into the Cathelectrotonic state; while, if 
the constant current be reversed, 1" will become the positive 
pole, and the tract of nerve just mentioned will be thrown into 
the Anelectrotonic stata We will again employ a single Grove's 
cell as the source of the constant current. 

I dissect out a perfectly &esb sciatic nerve with its gastroc- 
nemius, and connect it with the machine. 

Before passing the constant cun-ent through the wii-es t we 
make two tracings on the blackened cylinder, by irritating the 
nerve at Hi and at U, from which we can afterwards calcuhite 
the normal rate of conduction in this nerve. 

That being efifected I now elevate the stilette connected with 
the muscle, in order that the next tracii^ may be made 
upon a higher part of the (^linder, and may therefore not 
interfere with those which we have just obtained. 
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Now, we Bend the constant current through the nerve at 
i, so that 1" m&j be the negative pole, and within a minut« 
after the closure of the constant- current, obtain another pair 
of tracings by irritating the nerve at 11 and III. We open the 
constant current and allow the nerve to rest for a minute. 
I again alter the position of the stilette, so that another pair 
of tracings may be made on a new part of the cylinder. 

Lastly, we again pass the constant current between 1' and 
1", making however 1" the + pole in this instanoe. 

We get another pair of tracings, and now we will print the 
tracings on a sheet of moistened gelatine. 

Kg. 3. 



The horizontal lines /, //, ///, are produced by the contact 
of the Btilette with the emoked cylinder during its revolution 
while the muscle is at rest; whereas the curved lines are due 
to the contractions of the muscle : the first curve (o) in each 
pair being produced by contraction of the muscle following 
irritation of the nerve at lit (Fig. 2), while the second curve (s) 
in each pur is due to irritation of the nerve at U (F^. 2). Hie 
lowest pair of curves is obtained by irritating the nerve in its 
normal state ; the middle pair by irritating the nerve in its cath- 
electrotonic state; while the highest pair was obtained from the 
nerve in its anelectrotonic state. The distance between o aods in 
each pair indicates the time taken by the nervous influence to 
pass &om the part of the nerve at U (Fig. 2) to that at til 
(Fig. 2). You see at a glance that the distance between o and s 
is much shorter in the middle pair than in the other two; this 
clearly shows that in the cathelectrotonic state the nervous 
influence has , travelled faster than it has done in the normal 
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state of the nerve: while, on the other hand, the distance 
between o and s in the highest pair is the greatest, showing 
that in the anelectrotonic state the nervous transmission has 
been slower than in the normal state. You see, however, when 
you compare the highest and lowest pairs of tracings, that the 
difference in the distance between o and s in each is not so great 
as is the difference between the lowest and middle pairs in this 
respect, from which it appears that the — pole, under whose influ- 
ence the middle pair of tracings was obtained, has had a greater 
influence on the rapidity than the + pole, under whose influence 
the highest pair of tracings was produced. This may perhaps 
be accounted for l)y the fact that the + pole had to act on the 
nerve after previous excitement of the latter by the negative 
pole; but it may also be explained by supposing that, with 
a current of the strength employed by us, the — pole is more 
influential than the + pole. I have so often obtained a result 
so nearly the same as that of this experiment that I have no 
hesitation in saying that our conclusion must be that in the 
electrotonic state, induced by a constant current of medium 
strength, the negative pole quickens the rate at which the 
jiervous influence is transmitted, while the positive pole slows 
it. This conclusion, however, is quite at variance with that at 
which Prof, von Bezold of Jena has arrived. According to 
that physiologist the rapidity of nervous transmission is dimi- 
nished by both the + and the — poles of a constant current 
{aber die Electriache Erregung der Nerven und Muskeln, 1861, 
pp. 109 — 155). I would not presume so decidedly to differ from 
von Bezold's general conclusion were I unable to account for 
the vaiiance between his results and those of which you have 
just seen a specimen, but the explanation is, I beUeve, simply 
this, that, while von Bezold used at very strong constant current, 
we have employed one of medium strength. The current used by 
von Bezold was nearly the whole strength of that divided from 
a battery cdnaiatixkg of seven Qrove's cells ; whereas our current 
has been derived from only one. sach cell; and I believe that the 
Grove's cells employed by him and by us are essentially the 
same. Moreover, von Bezold allowed his strong current to act 
on the nerve /or at least three minutes before making the obser- 
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▼ations, while we have not allowed oar comparatively weak 
current to act longer than one minute before each observation 
was completed. That this is the explanation I feel convinced, 
because when I take seven Grove's cells and connect them with 
the myograph and a rheocord, exactly as von Bezold directs, 
and allow the current to act for three minutes ere I make the 
tracings, I get the same result as he obtained, viz. slowing of 
the rate of nervous transmission produced by the — as well as by 
the + pole. But the effect of such a current on a nerve is so 
severe that its excitability ere long disappears ; indeed I gene- 
rally find that after it has acted for three minutes on a nerve 
the excitability is considerably lowered even in the region of 
the — pole, and I believe that in such a case the rate of nervous 
conduction is lowered in the Cathelectrotonic region because the 
excitahility is lowered. We know that a low temperature lowers 
nervous excitability, and Helmholtz has shown us that it di- 
minishes the rate of nervous conduction, while a high tempera- 
ture has the opposite effect on both; we can now therefore say 
that, like cold, the + pole of a constant current acts as a seda- 
tive to a nerve, diminishing its excitability and the rate of 
conduction, while the — pole of a current of the strength em- 
ployed by us acts as a latent stimulant in increasing the excita- 
bility and the rate of conduction : and I believe that it will be 
found to be a law, that whatever increases or diminishes the 
excitability of a nerve has at the same moment a similar effect 
upon the rate of transmission of the nervous influence; aud, 
indeed, so far from looking upon the eaxntahility and the (xyn- 
ductabUity (if I may use such a term, for a nerve is not simply 
a conductor but also a generator of nerve force) as two quite 
different things, as some do, I feel much inclined to think that 
they are essentially the same. 

Our two experiments show us then that the -H pole of the 
current we have employed lowers the nervous excitability and 
the rate of its conduction, while the — pole increased the excita- 
bility and the rate of conductior. 

Our final experiment will be on the JSlectrotonic varieUion 
of the electromotive power. 

You remember that the other day I demonstrated to you 
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the existeoce of ao electrical current in living muscle and nerro, 
and I showed you that the current was diminished in both 
when they were irritated and thereby thrown into action. I 
will now show you the variation produced in the nervous cur- 
rent by the electrotonic state. 

I remove the whole length of a fresh sciatic nerve, I make 
an accurate transverse section near its one extremity, and place 
that transverse section in contact with the plate of moist clay 
(o) (Fig. 4) on tho cushion (m) of one of the galvanometer 
troughs (see Appendix C). I lay the longitudinal surface of 
the nerve (n) on the cushion of the other trough, and lastly 
lay tho nerve upon a pair of wires / and //, connected with 
the same arrangements oa before, for generating and directing 
the continuous current. 

Fig. i. 



VertiMl leotioa Ot Dn Boia BeTmond's improved boiiglui for the QalTanometer. 
m. Cnaliioii ot blotting paper dipping into a concentratod solution of iulphate of 
lino in the troagb. o. Plato ot moiet clay to protect tbo tiunes from tbe action 
of the Bolphste of line. b. Handle to movo tho trongb. o. Braaa pillar foi at- 
taching ft wire to oonneot tbe tron^ irith the OolTanometer. n. Ncrre. 

As yet no artificial current has been sent through the nerve 
between / and //, and you see the slight but distinct deflection 
of the needle of the galvanometer which is produced by the 
electrical current derived from the nerve. Now wo subject tho 
portion of nerve which is generating that current, viz. that be- 
tween the cushions, to tho influence of the + polo of the con- 
tinuous current, that is, wo inako / the + polo ; observe, tho 
VOL. II. 7 
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galvanometer needle is much farther deflected in the direction 
which the natural or nervous current had caused it to assume. 
Reverse the direction of the artificial continuous current, so 
that the nerve between the cushions will be brought under the 
influence of the — pole. You see the needle returns to zero, 
indicating thereby the diminution or even abolition of the cur* 
rent developed by the nerve. We repeat this experiment in an 
inverse order, and you see the results are the same. But you 
may say. Are these effects of the continuous artificial current 
not due to passage of a portion of the artificial current along the 
nerve, and through the coil of the galvanometer — strengthening 
when it passes in one direction, and neutralising when it passes 
in the other — ^the influence of the natural nervous current upon 
the needle? A simple experiment will settle that question. 
I have here a dead nerve. I arrange it on the cushions and 
the wires exactly as I did the living one : of course the needle 
is motionless, because a dead nerve does not generate electrical 
force. We send the continuous current in both directions as 
before — the needle remains motionless; but a dead nerve con* 
ducts electricity just a^ well as a living one; therefore the 
needle variatiops which followed the transit of the artificial 
current through the living nerve cannot be ascribed to passage 
of the artificial current round the needle, but must be referred 
to variations of the electromotive power of the nerve produced 
by the electrotonic state; and we may therefore say that while 
the + pole of a continuous current increases, the — pole dimi- 
nishes the electromotive power of a nerve. This effect of a 
continuous current on a nerve was discovered by Prof. Du 
Bois Reymond of Berlin; and it was the discovery of this- fact 
which led to that of the others which I have shown you. 

If we now compare the results of our three experiments, 
we have these startling facts brought out. In Anelectrotonus 
the excitability and the rate of nervous conduction are diminidiedp 
while the electromotive power is increased: whereas, in Catheleo^ 
trotonus, the excitability and the rate of nervous conduction are 
increased, while the electromotive power is diminished: this is, 
I believe, the law of Electivtonus.^ Remember, however, that 
I have been showing you all along the effects of a constant 
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current of medium strength, and that this law is deduced from 
the effects of such a current. A very strong current when 
passed along a nerve soon kills it, and the final loss of excita- 
bility takes place first at the — pole, where the first action of 
the current is to increase it. It seems as though the — pole, 
by its latent stimulation, made the nerve live faster, while 
the + pole, by its sedative influence, causes the nerve to hus- 
band its strength. 

A crowd of theoretical considerations surrounds this most 
interesting subject Are the changes which constitute Electro- 
tonu» due to electrolysis of the nerve? Does the -pole in- 
crease the development of nerve force from chemical force, 
while it hinders its conversion into electrical force, and vice 
versa with the + pole? Is increased excitability of a nerve due 
to a higher tension of the nerve force, whereby its discharge is 
rendered more easy? and, inasmuch as increase of the excita- 
bility is accompanied by a diminution of the electromotive 
power, just as positive action of the nerve is, do excitability 
and excit^m^n^ not stand very closely related as regards the 
development and expenditure of nerve force? But we have 
already exhausted our time, and must postpone these conside- 
rations until our next demonstration, when I will show you 
the facts on which are based the law of nervous irritation, or 
as Pfliiger termed it, the " law of contraction" — that law governs 
the phenomena produced by the establishment and resolution of 
Electrotonus. 



Appendix. 

J. Key, The best key for closing and opening the circuit in 
electrical experiments is that (Fig. 5) invented by Dii Bois Reymond. 
It consists of a plate of Yulcanite / to which are fixed two brass bar^ 
// and /// for attaching wires. Fixed to one extremity of har /// 
is a short brass beam jV with an ivory handle. Suppose the key 

7—2 
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included in the electrical circuit iu 
the manner iodicated in Fig. 1 ; as 
long as tho braes beam / C remaina 
in the position indicated in the 
figure, the cii'cuit is open, for the 
eloctiicity cannot past) from // to 
/// through the inaulating vulca- 
nite : but if the raised end of the 
beam be lowered bo as to bring it 
in conUict with the bar // tho cir- 
cuit will be closed. Tlio friction of 
the beam / V against the bar // 
keciia the contiguoiia Hurfaces bright 
and clean, so that the veiy closure of 
the key removes any film that might 
iiD[>ede the pusgagc of the current. 
The screw V is used fur fixing tho 
key to a table. 

B. Helmholtz and Du Bois 
Reymoud'a MyograpL — This instni- 
ment wna invented for the pur]>oso 
of measuring the rate of nervous 
Conduction, and to enable us to study 
muscular contraction'. 

The following is a description of 
the instrument arranged to measure 
the rate of nervous conduction — and Fig. 6, 

also of tho espeiiment, which with 

this instrument can only l>o performed, with tho sciatic nerve and 
gastrocnemius muscle of a fix)g. 

The instrument consists of tlirce principal parte. 

1. A brass cylinder, two inches in diameter and about bji inch and 
a half in height, turned by clockwort, prowded with a dial by which 
the rate of the cylinder's revolution may be ascertained with the 
greatest pi'eciaion. The cylinder's sui-fiice is covered with glass, which 
is atnokcd before each exjieriment iik ordei' that a tracing may be made 
u|)Oii it by the jKiiiit of a stilette. 2. Arrangements for holding tho 
musolo and nerve, and for connecting the former with tho stilette. 
The femm* of a fivg having the gastrocnemius attached to it is fixed 
iu a pair of stroDg brass forceps; and tho tendon Acliilles is connected 
by hoots with a movKihle lever having at its free extremity tho 
stilette for writing upon the cylinder; when the muscle contracts, 
the lever is raised, and the stilette produces a tracing corresponding 

' For tbo latter porpoee it ia not ao well adapted, inosmnoh aa tho lever to be 
moved b; tho contracting moBclo is bo heavy that tho momentnm it acqaires in 
its moTomout dentroys the finer viLrutions produced by the muBole. Uarej'i 
m;ograph bos Biipcrsedcd it toi this purpose (Journal of Ajtalomg and Pkytio- 
logy,'So. i). 
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to the contraction, llio muscle and nerve are surrounded by a glass 
case containing wet blotting-})aper to keep the tissues moist. 3. 
Arrangements by which the sciatic nerve connected witli the muscle 
is irritated at a given point of time. The nerve is irritated by the 
shock of an induction apparatus, produced by suddenly breaking the 
constant cyrrent passing from a battery tinrough its primaiy coil. 
Two pairs of wires are placed in contact with the nerve ; one imr 

(itl Fig. 2) as near the entrance of the nerve (n) into the muscle (m) . 

as possible, and the other (II) at a part of the nerve, say two inches 
distant from the muscle. The wires are connected with a simple 
contrivance termed a commutator (see note page 88), by means of 
which the shock from an induction machine can be sent through the 
one pair of wires or through the other; the object of the whole 
experiment being to ascertain how long the nerve force takes to 
travel from the part of nerve in contact with the one pair of vdres 

• * • • • 

(II) to that in contact with the other (111). The part of the instru- 
ment by which the electrical current is broken, and ii'ritation of the 
nerve iliereby produced at a given moment, consists of a round brass 
box fixed to the axle of the cylinder and rotatiug with it. The 
box contains a moveable weight, and as it revolves the weight by 
centrifugal force moves outwards, and on reaching a certain point 
suddenly breaks the electric circuit, and thereby induces irritation of 
the nerve and contraction of the muscle. By means of the dial 
upon the clockwork the rate of the cylinder's revolution just when 
the current is broken can be accurately ascertained. By means of 
a S})iral spring attached to the weight in the brass box the rapidity 
with which the weight moves outwards may be regulated ; we may so 
arrange the spring that the weight will i*each the side of the box, and 
break the current when the cylinder is making 10 revolutions or 
15 revolutions in a second, and so on. Fifleen revolutions in a 
second is the most convenient rate. The instrument above described 
is Dn Bois Reymond's modification of the original instrument in- 
vented by Helmholtz. The modification consists in the arrange- 
ments for breaking the current at a given time. In Helmholtz's 
instrument this is effected by centrifugal balls, but the arrangement 
adopted by Du Bois Beymond is more compact and works with 
greater preci2«ion. The electrical arrangements being made the 
experiment is begun. 1. The velocity of the cylinder's revolution 
at the moment the current is broken is ascertained : let us suppose 
that it makes exactly 15 revolutions in a second. The circumfe- 
rence of the cylinder being 6 inches, 15 x 6 = 90 inches linear of 
surface of cylinder, equivalent to a second of time. 2. The cylinder's 
surface is blackened by causing it to revolve rapidly in the smoke of 
a turpentine lamp. 3. The gastrocnemius and sciatic nei-i'c of a 
frog are dissected out, and attached in the manner above indicated. 
4. The commutator is arranged so that the induction shock will 

• • • 

pass through the portion of nen'c near the muscle (HI) '. the clock- 
work is set in motion, and is stopped when contraction of the 
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muscle has taken place. 5. The machine is airanged exactly as 
before with this single exception, that the commutator is turned so 
that the induction i^ock will be given to the portion of nerve at two 

inches distance from the muscle (II). 6. The clockwork is put in 
motion, and the contraction of the muscle again produced. 7. The 
cylinder is then rolled along a thin sheet of moist gelatine, on which 
a print of its tracings is thereby obtained. 

If the exi)eriment have succeeded well, the print will nhow three 
tracings (see the lower third of Fig. 3). 1. A horizontal line (/) 
produced by the conta.ct of the stilette with the cylinder during its 
revolution while the muscle is at rest 2. A curve (o) produced by 
contraction of muscle when the nerve was irritated near the muscle. 
3. A second curve (s) produced in the same manner when the nerve 
was irritated at a point two inches further from the muscle than the 
first point The distance between these two curves at their c&m- 
mencement, that is, at their point of contact with the horizontal 
line — must necessarily be equivalent to the time taken by the 

nervous influence to jiass from the part of nerve over the wires at II, to 

• • • 

that over them at III. The two curves are, let us say, j th of an inch 
apart What is the value in time of this interval 1 Ninety inches 
of the cylinder's surface having been found to be equivalent to a 
second, )th of an inch must necessarily equal j^^^th part of a second. 
If the nervous influence take ^^f^th of a second to travel along 
2 inches of nerve, how long will it take to travel 12 inches? i^th of 
a second. If, then, it take ^^th of a second to pass along one foot of 
nei-ve, it will of course travel at the rate of 90 feet per second. In 
frogs' nerves prepared in the above manner the rate varies from 75 to 
120 feet per second The rate depends much upon the temperature 
to which the nerve is exposed, being slackened by low, and quickened 
by high temperatures. If the nerve be allowed to dry a little, the 
rapidity is greatly increased. The experiment should be made with 
perfectly ^cesih and healthy frogs, for when frogs have been kept long 
without food the nerves become so weak that the manipulation 
necessary for the experiment produces such excitement that the 
nervous influence travels with a rapidity too great for measurement 
by means of this instrument 

(7. Tnmgha for the galvanometer. The porcelain troughs witli 
the platinum plates and solution of salt, at first used by Du Bois 
Beymond, have for several years been superseded by another of his 
ingenious contrivances, viz., troughs of zinc measuring about 2i inches 
in any direction (Fig. 4). The inner surfaces of the two troughs are 
amalgamated, and contain a concentrated solution of sulphate of zinc. 
This arrangement does not give rise to the secondary- currents which 
are so distressing when the old apparatus is used. A pad of blotting- 
paper (m) is folded over the side of either ti-ough, dipping on the one 
hand into the saturated solution of zinc, while on the other it 
presents a free edge on which a thin layer of potter's clay (o) previously 
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rooiBtened with a dilute solution of common salt or Baliva, is laid. 
The muscle or nerve is always laid upon this clay in order that 
thej may not come in contact with the corroding solution of sulphate 
of sine, by which the layer of oi^nic matter in immediate 
contact would be killed. These clay plates serve instead of the 
bladder and albumen in the old arrangement, and answer the purpose 
far better than these, inasmuch as they can always be made from the 
dry pulverised clay on very short notice, and form more perfect 
conductors than the other substances. 

The zinc trough is fixed upon a plate of vulcanite to insulate it 
When small uonpolarisable electrodes are required, e,g, to examine 
the electrical condition of different points of a muscle or for irritating 
nerves when it is important to avoid all secondary currents, another 
arrangement of Du Bois Reymond's answers the purpose. It con- 
sists of a little glass tube, open at both ends and supported on a stand ; 
in the tube is placed a thin strip of amalgamated zinc connected out- 
side the tube with an ordinary conducting wire, the other end of the 
tube is closed with moist potter's earth drawn to a point at its 
free extremity; and the tube is filled with saturated solution of sul- 
])hate of zinc 

A pair of such tubes is always required,— of course the wires fironi 
the zinc plates may bo connected with a galvanometer, or with a 
battery. 



ON SOME NEW METHODS OF PRESERVING THIN 
SECTIONS OF BRAIN, OR SPINAL-CORD, FOR 
MICROSCOPICAL EXAMINATION. By H. Charlton 
Bastian, M.A. M.D. Losd. 

For Bome time past the method of Lockhart Clarke^ for pre- 
serving and mounting thin sections of hardened brain or spinal- 
cord, has been aknost exclusively adopted both in this country 
and on the continent. Preparations mounted by this method, 
after the previous staining with carmine, are most satisfactory, 
not only on account of the distinctness with which the proper 
structure of the tissue can be made out, but also on account of 
the durability of the specimens, which, being imbedded in balsam, 
seem to imdergo no appreciable change in the course of years. 
Though the finished result is thus satisfactory, the time neces- 
sary for its completion is inconveniently long, inasmuch as 
some hours must elapse between the tinting of the section and 
its final mounting in Canada balsam. When engaged in an 
investigation this delay often proves vexatious, and principally 
on this account efforts have been made of late either to 
modify Clarke's method, or to introduce a new one. 

The delay in Lockhart Clarke's method is due to the fact 
of his using turpentine, in order to give the section its proper 
degree of transparency, and the comparative slowness with 
which this is imbibed. The thin section is first immersed in 
alcohol, in order to get rid of any water with which it may be 
saturated, and then placed in a flat watch-glass, on a thin stra- 
tum of oil of turpentine, in order that this may be ynbibed by 
the section as the spirit evaporates. The longer the time has 
been during which the section has been immersed in alcohol, 
the more rapidly is the turpentine imbibed by it; the two 
processes, however, usually occupy some hours*. 

^ Schroeder van der Kolk speaks of their extending oyer twenty-four hours 
or more. Aocording to my own ezpeiienoe the two processes have rarely ooen- 
pied less than five or six hours, even with moderately thin sections. In his first 
paper {Phil, Trant. 1851), Lockhart Clarke directs that the section be first mace- 
rated in a mixture of acetic acid and spirit *' for an hour or two," and then al- 
lowed to remain in pure spirit for about the same space of time. In a later paper 
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Rindfleisoh found that, by the substitution of oil of cloved 
for oil of turpentine, the section may be made transparent 
in a much shorter time; and quite recently Prof. Ludwig 
Stieda^ of Dorpat has strongly recommended creosote, a fluid 
first proposed by Kutschin'. By the use of this agent, instead 
of oil of cloyes, the section may be rendered transparent in two 
or three minutes. Dr Stieda has also made a number (51 experi- 
ments with the various essential oils, and finds that they may be 
divided into two groups, the members of one of which resemble 
oil of turpentine, whilst the others, from their greater rapidity 
of action, are like oil of cloves and creosote. In the first 
group ai-e found the oils of orange-peel, juniper, mint, lavender, 
lemon, savine, and others; whilst in the second he places the 
oils of cassia, cinnamon, star-anise, bergamotte, cardamoms, and 
rosemary. None of these are, however, superior to the oil of 
cloves, and creosote is, he thinks, much superior to this last; 
therefore he deems further experiments in this direction un- 
necessary. My objections to the use of creosote in the manner 
advised by Prof Stieda will be stated presently. 

In the spring of this year, before I was aware of these modi- ' 
fications of Clarke's method, I had been making some experi- 
ments myself with the view of bringing about a more speedy 
saturation of the section with turpentine. I first tried the 
agency of heat: after immersing the section for a quarter of an 
hour in strong spirits of wine I took it out, placed it on a drop 
of turpentine in the centre of the glass slip on which it was to 
be mounted, and then carefully heated the glass by holding it 
over the small flame of a spirit-lamp— never allowing the 
turpentine to boil or the section to become dry, but keeping it 

(PhU, Trans. 1S59) he speakn of the seotions remaining only a few minntes in 
the aoetio acid and spirit, but says nothing concerning the time necessary for the 
remaining stages of the process. He has lately told me that the imbibition of 
ihe turpentine may be much expedited, even after a short immersion in spirit, by 
ti^yping with the finger the glass containing the section and the turpentine. Bat 
if rapidity of result be desired, I am sure I can endorse what my friend, the 
anihor, has himself said concerning his method, viz. it ** at first presents some 
diffienlties, and practice is necessary to ensure complete success.'* 

* SekulUe^i Arehivfur MikroskopUche Anatomies ii. Heft 4, 1867. 

* Dissert. Inoogoral. Kasan 1863. 
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moist by adding a fresh drop of turpentine from time to time. 
In this way, in the course of six or eight minutes, all the spirit 
was driven off and the section rendered transparent by the tur- 
pentine. This was a troublesome process, however, requiring 
the exercise of great caution to prevent the specimen becoming 
dry— and even when it was moist, if submitted to too high a 
temperature, the specimen on a sudden shrivelled and became 
useles& I therefore tried many other experiments, and at last hit 
upon one which was much more satisfactoiy. After immersing 
the section in strong spirits of wine for about half-an-hour, I took 
it out, suspended from the edge of a small scalpel; brought its 
free edge in contact with blotting-paper for a moment, in order 
to remove superfluous spirit ; and then placed it in a covered 
watch-glass, containing about twenty or thirty drops of pure 
anhydrous sulphuric ether. In this it was allowed to remain 
about five or six minutes, afterwards removed in the same way 
with a scalpel, exposed to the air for a second or two, and then, 
just as it was becoming dry from the evaporation of the ether, 
placed on a drop of turpentine in the centre of the glass slip^ 
when the turpentine was immediately imbibed and the section 
rendered transparent Canada balsam was then added, and the 
covering-glass applied. This was a great improvement upon the 
old method, as it rendered the process so much more rapid, and 
the ether did not seem to damage the specimen in the least. I 
mounted many specimens in this way, and continued to do so 
till I heard of the advantages of creosote. I then made some 
experiments with this fluid, and also with carbolic acid, which 
it so much resembles. I found everything true that had been 
said concerning the rapid manner in which sections were 
rendered transparent by creosote, even after a previous immer- 
sion of only a few minutes in spirits of wine. For one or 
two hours specimens so prepared and mounted in Canada 
balsam were satisfactoiy enough, but in less than twenty-four 
hours I have always found them much spoiled The sections 
become too uniformly transparent, and hence dim, so as entirely 
to lose all the distinctness of definition characteristic of those 
prepared by Clarke's method, or by my modification of it 
Specimens mounted in this way soon became comparatively 



ON PBESERYXNQ SECTIONS OF BBAIN. 107 

worthless, on this account I found that liquid carbolic acid^ 
acted in almost the same manner as creosote, though it was 
the more preferable fluid of the. two, as it did not seem to 
make the sections quite so uniformly dim as when creosote 
was employed. 

Hoping that the amoimt of dimness produced by carbolic 
acid might be neutralized by the agency of some other fluid, 
I tried many combinations of successive immersions in various 
fluids, before finally settling upon three methods, which seem 
to me in every way satisfactory both as regards rapidity 
of process, as well as excellence and permanency of result. 
These three methods are as nearly equal in value as they can 
be, and the specimens prepared in either way seem to me fully 
equal to those prepared by Clarke's method, and they appear, 
also, to be just as durable. Some in my possession have been 
mounted more than three months, and are now quite as distinct 
«8 when the covering-glass was first placed over them. 

The first method, and that which I usually employ, is this : 
the tinted section is placed for four or five minutes in a watch* 
glass with pure spirits of wine, then removed on a scalpel — ^the 
superfluous spirit being got rid of by bringing the dependent 
edge of the section in contact with blotting-paper — and after* 
wards placed on a drop of carbolic acid in the centre of a glass- 
slip. In less than two minutes the section is rendered transpa- 
rent; and when this is accomplished (having got rid of any 
excess of carbolic acid) I pour over it three or four drops of 
chloroform, in which the specimen is allowed to remain for two 
minutes. The superfluous chloroform is then poured off, whilst 
one or two drops of a solution of Canada balsam in chloroform 
are dropped over the specimen, and the covering-glass is then 
quickly applied. The whole process is therefore simple, and 
extends over ten minutes, even for moderately thick sec- 
tions, instead of several hours. The aecwid method is only 
a variation of the one just detailed; all the steps are the 

^ The white aoicalar crystala of this acid readily liquefy on exposure to 
iir owing to the absorption of aqueous vapour, or the same result may be brought 
iboat Ifj the addition of a small quantity of water to the bottle in which the 
oyitahi ore contained. 
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same, with the exception that the sectiou is steeped for two 
minutes in ordinary commercial benzine, such as is used for 
cleaning gloves, instead of .in chloroform. The results are 
equally good in either case, the employment of the benzine 
causing no sort of precipitate, since it mixes freely both 
with carbolic acid and with the Canada balsam and chloro- 
form. The third method, also equally good, is somewhat dif- 
ferent, since carbolic acid is not used at alL The section 
after saturation in spirits of wine, as before, is transferred 
to a covered watch-glass containing a small quantity of pure 
sulphuric ether, in oitier to drive the alcohol out of the sec- 
tion. In this it is allowed to remain for a few minutes, tlien 
the section is carefully removed, and, just as it is becoming dry 
from evaporation of the ether, it is placed upon a drop of chlo- 
roform on the glass slip. The chloroform almost immediately 
renders the section transparent, and then the solution of Canada 
balsam and the covering-glass are applied as before. The ether 
is rendei'ed neoessary in this method in order to dissolve the 
alcohol out of the section, because, after the iinal mounting, 
the presence of any of this latter fluid causes the precipitation 
of the Canada balsam, in a molecular condition, out of its 
^lution in chloroform. 

The use of the solution of Canada balsam in chloroform 
makes the mounting of specimens in this medium perfectly 
simple; whereas to mount in Canada balsam in the ordinary 
way requires some amount of practice in order to avoid disap- 
pointing results. I have tried solutions of gum dammara and 
of gum mastic, in chloroform, in ether, and in benzine, respec- 
tively, but with none of these compounds could I obtain such 
satisfactory results as with a carefully prepared solution of 
Canada balsam in chloroform. 

If it be desirable that the specimens of brain or spinal- 
cord should not be immersed in spirit or ether at all, with the 
view of better preserving all pathological appearances, this is 
now quite possible. The hardening should be brought about 
by the use of bichromate of potash and chromic acid solu- 
tions; and the thin sections must be rendered transparent 
either by the first or second methods just detailed, only. 
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in each case, omittiDg the use of the spirits of wine altogether. 
Sections taken from water or any aqueous sohition, and then 
partially dried, become transparent in about twenty or thirty 
minutes when allowed to soak in carbolic acid. In ordinary 
cases, where the spirit of wine is employed, it is only used 
in order to hasten the process. 

Although the methods I have just described are so satisfac- 
tory for mounting thin sections of brain and spinal-cord, I 
cannot recommend them for sections of liver, kidney, or other 
organs; these, I think, are best preserved in pure strong glyce- 
rine, or else in a mixture of three parts of glycerine to one of 
earbolic acid. This mixture I have been using for three or four 
months, and, so far, it seems to possess advantages over simple 
glycerina The specimen does not become so transparent as 
when glycerine alone is used, and the details of delicate cellu- 
lar structures have seemed to be preserved with more distinct- 
ness. It is necessary to immerse the sections in spirits of wine 
for a few minutes, however, before placing them in the mixture 
of glycerine and carbolic acid, since this last will not mix freely 
with water. 



NOTE ON A THREE-TOED COW. By Neville Goodman, 

B.A., of St Peters College, Cambridge. 

Some time ago I heard that Mr Daintree, of Fenton, Hunting- 
donshire, had in his possession a heifer with three functional 
toes, with their hoofs, on each hind limb ; the two subsidiary 
hoofs being in their usual place, on either side and behind 
the foot. Thinking that this abnormal structure might throw 
some light on the homologies of the parts of the foot in rumi- 
nants, I requested Mr Daintree to send me the whole foot 
when the animal was killed. This he was kind enough to do, 
and I found the foot as described. 

The abnormal hoof was internal to the other two, and was 
almost equal in size, and similar in shape, to the external 
one, being correspondingly curved inward towards the central 
line ; while the central hoof was the largest of all, and though 
a little curved towards the outer one, was flatter underneath. 
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Q,Qd its two edges were more symmetrical than in the normal 
state. 

The bones of the additional digit were complete in number, 
and as exactly similar to those of the external one as its outward 
aspect had suggested. 

The lower end of the combined metatarsals (cannon bone) 
had, of course, an additional facet for this digit, but this had 
not so definite a trochlear ridge, and the process when traced 
upward seemed to have so intimately coalesced with the nor- 
mal bone as to leave but very slight indication of anything 
unusual about it It is true that at the lower end a slight 
groove corresponding with that which lodges the anterior 
artery and nerve between the two ordinary elements of the 
metatarsals was present, but this died out completely and 
left the head of the cannon bone with a periphery, such as 
it would be seen in section, very like that of the ordinary ox. 

Singularly however the abnormal growth which seemed to 
have faded out, reappeared in the tarsal bones and the facets 
opposed to them by the metatarsal bone. The cuneiform 
bones were represented by one piece, the coalescence being 
greater than in, the ordinary structure, but this single bone 
consisted, one would say, from a prima facte inspection, of 
three elements. The small external bone, constant in the 
normal ox, to which the peroneus longus runs, was there, 
though intimately united with the next piece; while between 
it and the cuboid two other pieces, indicated by so trenchant 
a division that the bones viewed in situ from the front 
seemed to be distinct, were evidently homologous to the single 
noimal element. In other words, the extra piece had not been 
intercalated between the ectocuneiform bone and that small 
bone, which, with regard to the ox, may be properly called 
the entocuneiform, in correspondence to the introduced digit, 
but was a subdivision of the former. 

The lower end of the tibia and the bone representing the 
malleolar head of the fibula were precisely normal, and to my 
special enquiry concerning the femur the butcher replied, that 
" it was exactly like that of any other beast." 

The only peculiarities of the muscular system were these. 
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The flexors had a tripartite instead of a dual subdivision, 
and the divisions were similar to one another. The internal 
tendon of the extensor, which runs to have its main insertion 
on the outside of the second phalanx, sent off a large slip 
to run to a similar insertion in the extra digit, and this slip 
gave off another to the last phalanx, where it had a similar 
insertion to the divisions of the extensor longus digitorum; 
this muscle being confined to the two normal toes, without 
lending any division to the extra one. 

It is needless to say that the results of the study of 
teratology must be received with the greatest caution ; indeed, 
they should be looked upon as suggestions only, to be severely 
diecked by the study of normal structurea Moreover, these 
results seem to be less and less reliable as we proceed upward 
in the scale of organisma Nevertheless it cannot be denied 
that teratology has sometimes yielded good and satisfactory 
tesults, which have afterwards been justified by other con- 
siderations. 

In the present instance I fear no very definite results have 
been found. 

Of course, the crude idea^ suggested by this foot, that the 
digit suppressed in the ruminant is not the inner one, while 
the second and fifth are left in a rudimentary condition, but 
that the second is suppressed leaving the first and fifth to 
represent the spurious hoofs, must be at once rejected. 

For while the subordinate functional digits of the Elk and 
Beindeer consist each of a styliform metatarsal terminating 
in a point upwards and but two phalanges, a condition quite 
as consistent with the supposition that they represent the 
first and fifth as the second and eighth, the Chevrotain hcs 
metatarsals complete from end to end, and each with three 
phalanges. 

It might be argued that serial homology in the first- 
mentioned species would decide the question. I do not think 
however that serial homology is of much importance in deter* 
mining general homology. 

The serial correspondence of limbs is oft;en most marked 
and curious, but it is also utterly ignored in many species; 
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and while thero is an explanation of this correspondence in 
teleological necessity, it is more philosophic to consider it 
incidental to this, than in itself a law, a law which has no 
meaning, and has almost as many exceptions as exempli- 
fications. 

Thus in this very species, which is one of the most cha- 
racteristic of the ruminant type, which type may be called 
the latest and most specialized of the ancient and widely 
spread order of pachydermata, it is evident that the foot h 
admirably adapted to the native habits of the bison and 
buffalo, the wild congener of our oxen. These fed on the 
shallows and muddy banks of rivers and marshes, treading the 
soft earth with their feet. 

The foot must therefore not be round and padded like 
that of the camel, and the metatai'sals, though strong and 
consolidated, must be as compressed as possible, or else to 
withdraw the foot from the mud would be a matter of diffi- 
culty. Again, the foot must not be solid like that of the 
horse, but cloven, so that, as it sinks in the soft earth by 
the great weight of the animal, it carries beneath it a wedge, 
which as it descends acquires a broader base and more solid, 
resisting consistence. 

Of necessity, therefore, independently of the means by 
which it is obtained, the external characters of the fore and 
hind limb must be the same. In other animals (as Cetaceans), 
where the functions are not necessarily the same, the serial 
homology is not found. 

The case of the Chevrotain, however, disposes of the sug- 
gestion first named; and I think that this species, conjoined 
with those of the horse and reindeer, will not allow us to 
think that the metatarsals 1, 2 and 5 have disappeared in 
the ruminant by coalescence. 

The persistence of the lower ends of the metatarsals in 

■ • 

Cervus Alces, and of their upper ends in the genus Equus, 
(though in this latter case the presence of distinct bones gives 
rise to inconvenience, which complete coalescence would have 
apparently avoided), ccilainly indicates that the cause of dis- 
appearance is more generally suppression than coalescence, yet 
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I do not know that this carries the conviction tliat coalescence 
may not have played its part in other species, and the inspec- 
tion of the upper end of the femur of a ruminant certainly 
supports such a theory. 

With regard to a third suggestion, viz. that while the 
cannon bone of Jin ox only represents the third and fourth 
metatarsals, all three cuneiform bones are impressed into the 
service of their support, there seems to be some room for 
enquiry. 

In comparing the cuneiform bones of the ox with those 
of the rhinoceros, one can hardly escape from the conclusion, 
that the small distinct entocuneiform bone of the normal 
ox is represented by the upper part of the stunted bone which 
here represents the whole of the first digit. If in the mon- 
strous structure the division is entirely abnormal, it is certainly 
curious that this aberration should give rise to a spurious 
coalescence on the one side, and a spurious subdivision on 
the other. 

On the other hand, on examining the bones of a young 
calf I found that the division of the facets of the ectocuneiform 
bones and those opposed to it by the metatarsal were less 
marked than in the grown ox. 

While acknowledging some disappointment in the results 
of my examination of the abnormal structure, and confessing 
that they point to nothing conclusive, I thought it advisable 
to make tliis note, as perhaps others might view it differently, 
or that it might suggest some lines of investigation. 

That the homologies of the limbs of ruminants require 
further investigation must be admitted, when we find our 
most renowned comparative anatomist, in his most recent 
work, altogether ignores the presence of the entocuneiform 
bone in the tarsus of an ox, though he grounds the homo- 
logies of the phalanges on their connection with the tarsal 
bones. 

The bones of this above-named foot are in the Anatomical 
Museum of the University. 

The animal they l)elong to gave birth to a calf, which has 
the same peculiarities with itself 

VOL. II. H 



PRELIMINARY NOTICE OF SOME OBSERVATIONS 
WITH THE SPECTROSCOPE ON ANIMAL SUB- 
STANCES. By E. Ray Lankester, Clirist Church, 
Oxford. 

Using one of the spcetroscope-eye-pieces made by Mr Brown- 
ing for Mr H. C. Sorby, and one of the "interference scales" 
for measurement, I have examined lately various coloured 
bodies in the lower as well as higher animals, with the fol- 
lowing results. 

1st. Chloro])hi/l in Animals, I found Chlorophyl distinctly 
by its absorption spectrum in Spongilla fluviatilis and in 
Hydra virfdis. Max Schultze in his Naturgesch. Turhellarien, 
(Griefsvvald, 1851), by solubility in alcohol, by reactions with 
acid and alkalis, gave reason for suspecting its presence in 
Mesostoinum viindatuvi, Vortex viridisy Stento7% and Hydra 
viridis. These animals do not feed on Chlorophyl, they must 
therefore form it analytically in tlieir tissues. Some of them 
present colourless varieties, and have allied species devoid of 
Chlorophyl. Chlorophyl might be expected in Spongilla, where 
starch had been already found. The Mollusc Actceoji viri- 
datum should be examined for Chlorophyl. 

2nd. Red Cruoriiie in Invertebrates. I found Stokes' Red 
Cruorine in the non-corpusculated vascular fluid of the Annelids 
Li(/mhriciis^, Eunice sanguinea, and Hirudo, also diffused in 
the plasma of the blood of the larva of Chironomus plumosus 
(a Dipterous insect), and diffused in the plasma of the blood 
of Pluno7'bis corneus\ It appears probable that some Ne- 
mertians are the lowest animals in which Red Ci-uorine occurs, 
since no Echinoderms, Coelcnterates, or Protozoa have afforded 
it. It is important to observe that in Vertebrates the Red 
Cruorine is concentrated in corpuscles, whilst in the Mollusc, 

^ liollet has, I believe, observed this previously. 

' It has been doubted if the red fluid spontaneously exuded by Plaiiorbis is 
blood. It is blood, for the following reasons: it occurs in the heart; it is cor- 
pusculated; it coagulates spontaneously after exudation; it contains red 
cmorine. 
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Insect and Annelid, it is difTusod in the plasma, hence the 
corpuscles of the blood of these animals cannot be the equi- 
valents of the red corpuscles of Vertebrates. 

3rd. Oreen Cruorine (Chloro-cruoiine). The green vascular 
fluid of the Annelid Stphonoetoma Rathke (Clilor(ema of de 
Qiuitrcfages) furnishes a spectrum drawn below, indicating a 
green body of tho same nature as the Red Cruorine of Stokes. 
When a small quantity of the watery solution was kept a day, 
reduction appeared to take place as with Bed Cruorine, the 
absorption moving towards the Red end and a new band 
appearing, the original spectrum being again obtained by 
exposure to the atmospheric oxygen. I hope to make further 
observations on this point The same substance occurs in the 
green blood of SabeVa. 



llcilor Yt-U., Green, Bine, Violet. 

Fig. I. Absoiptioii Spectnim of CMoro-criuiriiiB. 

Fig. 3. Sorby'H Interlerouce Scale. Tlie ccntrex of tlio linoB arc continacd 
a]) to Fig. I, whilst tlie half-Bpaces are marked by Bhortor lines. Tlio linen and 
letters below Fig. 2 indicate the positions of tho principal fixed lines ol tho solar 
apeotnuu. (See Proc. Boij. Soe. 18G7, p. 4il6.) 

The spectrum written on Mr Sorby's' plan gives — Ij, 
2| — 3^, fij — 7. The new abaorption produced by reduction 
appears at aliout 4J, shading more deeply towards the blue, 
whilst the bands in tho red and orange move about half a, 
space towards the red end. 

This green body may be called Chloro-cruorine, whilst the 
red is termed Erythro-cruorine. There is an indication of the 
' See Pr.>f. Ii»y,<l ll.>ri.-l,j. No. !i2. 18G7. 

a— 2 
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existence of a violet and a yellow form of cruorine in certain 
Molluscs. Many Annelids, very nearly all Insects, Crustacea 
and Molluscs, have not a coloured Cruorine in their blood. 
Is it not probable that they possess a colourless body possessing 
the same oxygen-carrying properties which Stokes attributes to 
Red Cruorine ? If so it should be classed with the red and 
green forms as a modification of CVuorine. 

4th. Pigmentary bodies. The beautiful scarlet colour of 
Comatula rosacea soluble in water and in alcohol gave no 
absorption bands, but after keeping in spirit it turned brown 
and gave an obscure band in the red. 

The orange-red colouring matter of many Bryozoa, of 
Lima hians, of Sponges, Annelids and Crustacea {Alpheus ruber, 
eggs of Maia sqidnado), was extracted with ether; it appeared 
to be the same body in all, but gave no bands in the spectrum. 
Other yellow, green and purple pigments, soluble in ether, 
were examined with the same negative results, from the scales 
of fish, birds' feathers, the bile, &c. The absence of absorption 
bands in the spectra of most animal pigments may be con- 
nected with other optical properties which as fats most of 
them possess. 

5th. Phosphorescent light. I examined the light emitted 
by the phosphorescent mucus secreted by glands at the base 
of the large primules in the Annelid Chcetopterus insignis Baird. 
The light gave a diffused spectrum from about line 5 to line 10 
on Sorby's scale. 



NOTES ON THE OSTEOLOGY OF THE INSECTIVORA. 
By St George Mivart. F.L.S.J Lecturer on Comparative 
Anatomy at JSt Marys Jlospital, 

CorUimied from paye 313. 

Urotrichus '. This genus presents marked differences from the 
last two very talpoid genera, thougli still having a great number of 
characters in common with the mole. It is represented in the British 
Museum by a single skeleton, the skull of which is a little injured, 
and the skin of the palate unremoved. It agrees, as far as I have 
been able to observe, with the description above given of our second 
type {Talpa), except in the following particulars. 




Urotrichus. Scale, 2 natural size. 

There is a very small, but distinctly marked, sagittal lidgey and 
there are also small but distinct pterygoid fossie; also the pterygoid 
region is not so inflated. The semicircular canals do not appear to 
be so salient in the cranial cavity, and the pterotic is much smaller. 




Urotrichub. Scale, 2 natural size. 

The mandible is shorter in proportion to its height, and its inferior 
margin is rather less undulating. The inside of the coronoid process 
(which rises higher al)ove the condyle and Ls less truncated) is more 
strongly concave. The fissure which in Talpa borders the epiotic is 
here represented by a mere suture. The spheno-jMlatine foramen is 
placed very far forwards in a fussa situated between the roof of the 
|)alate and the cranium. The lachrymal foramen is not upon the 
cheek, but immediately al)ove the middle of the infra-orbital foramen. 
The dentition is probably 

2—2 1—1 4—4 3—3 _ 20 

^' TITi ' ^- i_l » ^•^- 3—3 ' ^ 3 -3 " 16 - 

showing a remarkable approximation to Sorex in the number of the 
lower incisors. As to the number of superior incisors, that of course 

^ For the skeleton of this gi'nus see Temm. Faun, Japon, i. tab. 4. 
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depends on the position of the prcmaxillary suture, which I have 
been unable to find any traces of. The Ist upper incisor is very 
large, in contact with its fellow of the opposite side, and much like 
that of Sccdops, It is the most vertically extended tooth of the 
upper jaw. The 2nd upper incisor is about half the size of the pre- 
ceding; it is simple and conical. The canine (if it is a canine) is the 
smallest tooth in the upper jaw, and is exceedingly minute. The 
next three teeth are simple conical premolars, gradually increasing 
in size Irom before backwards. 




Grinding surface of left dental series of upper jaw of Urotrichus, 

Scale, 2 natural size. 

The last premolar is much larger, and quite like the correspond- 
ing one of Talpa, except that it is slightly more produced inwards, 
and in so far resembles Scalops and approximates to Sorex, I'he 1st 
and 3i"tl upper true molars closely resemble those of Talpa; but the 
2nd is more complex, presenting two inner cus2)s, and besides these 
a third prominence from the internal cingulum. 

In the lower jaw the incisor is long, conical, and pointed. It is 
strongly grooved internally, in a vertical direction, and diverges as 
it ascends from its fellow of the opposite side. The lower canine is 




Grinding surface of right dental series of lower jaw of Urotrichtu, 

Scale, 2 natural size. 

small, simple, and somewhat procumbent. The 1st premolar closely 
resembles the canine, the 2ud is much smaller, and is the smallest 
tooth in the mandible. The 3rd and last premolar is larger, and 
closely resembles its homologue in Sorex. The lower true molars 
are quite like those of T(dpa, 

As regards the rest of the skeleton, there are 13 dorsal, 7 lum- 
bar, and 5 sacral vertebrae. The manubrium is much smaller, though 
still strongly keeled. The clavicles are stout, though not nearly so 
much so as in Talpa; they still however articulate with the humeri, 
which are much more cylindrical, though still very strongly ridged. 
There is, I believe, no sickle-like carpal bone; but the form of the 
ultimate phalanges of the manus I could not ascertain. The scapula 
is like that of the mole, except that it has a distinct metacromion 
process. 

Myogale*. Unfortunately no skeleton or skiill of M, muscovita 
exists, to my knowledge, in this country ; but a skeleton and a sepa- 
rate skull of M, pyrentwica are preserved in the national collection. 

* The skeleton of Jf . pifrenaica is represented by De Blainville, also the skull 
and dentition, loc, cit. PI. II. V. and IX. 
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The near resemblance of this form to Tcdpa is manifest; and as 
regards the points mentioned in describing the last-named genus, the 
only differences I have been able to detect are as follows: The 
interorbital, lateiul constriction of the cranium is more marked, 
and consequently the temporal fosase are larger. There are hardly 
any traces of cranial ridges, except the lateral parts of the lambdoidal 
ridge. The palate extends back decidedly beyond the last molar; its 
l>o6terior margin is thickened, but it has no defects of ossification. 
There are well developed pterygoid fossae, and the pterygoid region is 
not inflated. The meso-pterygoid fossa scarcely, if at all, narrows 
posteriorly. The glenoid surface is rather larger. The premaxilla 
is probably more developed than in TcUpa, and the supra-occipital is 
even rather more so than in that genus. External to the exoccipital 
is a considerable vacuity in the cranial parietes. The pterotic is no 
doubt large ; but I have not observed it distinct as in Talpa, There 
are no marked depressions beneath the basi-ocoipital ; but the basi- 
sphenoid is very thin, there being, in one specimen, even a small de- 
fect of ossification in the floor of the sella turcica. The coronoid pro- 
cess of the mandible is much higher than in Talpa, reaching as high 
as the summit of the cranium. It is also more inclined forwards, and 
its apex is not at all truncated. The large rounded opening before 
mentioned appears to supply the place of the aperture which borders 
the epiotic in TcUpa, A posterior palatine foramen opens on each side a 
little in front of the anterior end of the posterior fourth of the palate. 
The anterior palatine foramina are exceedingly and remarkably large. 
The spheno-palatine foramen is situated far forwards as in Scalops. 
The infra-orbital foramen is about as large as in Talpa^ but the spi- 
culum above it is very much larger. The lachrymal foramen is ex- 
ceedingly small, and opens (above the middle of the infra-orbital fora- 
men) at the anterior side of the upper end of the lamella, bounding 
posteriorly the infra-orbital foramen. The mental foramina open 
only a little in front of the middle of the horizontal ramus of the 
mandible. 

The dentition seems to be 

2—2 1—1 5—5 3— 3 22 

^- 2=2 ' ^' I=i ' ^'^' b—o ' ^' 3—3 ~ 22 ~ 

Yet there appear traces of the premaxillary suture behind the fii-st 
upi)er tooth of the British Museum 8|>ecimen*. Tlie first tooth in the 
up[)er jaw is much laiger and more vertically extended than is any 

* Also in F. Cuvier's Dents des Mammif^res, PI. 21. The above formula ex- 
prGsses the viewH of ProfoHsor Peters, kindly communicated to me in a letter in 
which he says, ** I find in a young wkull of 3/. moschnfa the 1st and 2nd ui)per 
teeth are entirely and the 3rd partly in the intermaxillary bono." PoHHibly then 
the true reading may be 

3—3 1—1 4—4 3—3 

which would harmonize much better with the other genera of Insectivoru than 
does the formula provi»ionally given- in the text. 
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other tooth iu the skull. Its crown is triangular, it is in contact 
with ite fellow of the opposite side, and predominates more than does 
the first incisor of any other form yet reviewed, except perhaps that 
of SoreXy from which however it differs much in form. The two next 
teeth (which are close together, but separated from the fii*st by a con- 
sidei'able interval) are exceedingly small teeth, and they are simple 
and conical. The next is larger ; it has two roots, but a simple coni- 
cal crown. The three next ai*e similar in form, and do not differ 
much in size, though the first of them is leather smaller than either 
its anterior or posterior neighbour. The next, which is the last 
upper premolar, is like that of ScalopSf and i-ather more extended in- 
wardly than in Talpa. The tru« molars are very like those of Uro- 
trichua. In the lower jaw the 1st tooth is much smaller than the 
2nd, but much larger than the 3rd. The 4th, and the four followiiig 
teeth, arc simple and conical, gni<lually increasing in size from be- 
fore backwards; but the last two have a very small additional pos- 
tero-external cusp. The lower true molars are quite like those of 
Talpa, 

As regards the rest of the skeleton tliere are 13 or 14 dorsal, 5 
or 6 lumbar, 5 sacral, and many caudal vertebne. The spinous pro- 
cess of the axis is the only cervical one, and that is small. The neural 
arches are mere filaments. All the dorsal vertebrae, except the first 2, 
have small spines. The other vertebral processes of the trunk appear 
to be as in l^alpa, except that the lumbar metajwphyses are rather 
more develo])ed. The manubrium is small, and has but a very slight 
keel. The clavicle is elongated but stout (much as in Urotrichits\ 
and scarcely, if at all, articulates with the humerus, which is elon- 
gated (though much ridged), and has a large sujiracondyloid perfora- 
tion. Tliere is an os intermedium, but no sickle-shaped ossicla The 
ultimate phalanges are not longer than the proximal ones. They are 
pointed, and antero-posteiiorly directed dorsal grooves alone indicate 
a tendency to bifui*cation. The scapula has a large metacromion pro- 
cess. The thiixl trochanter of the femur is more distinct, and the pes 
is very much longer, both absolutely and compared to the manus, in 
which My gale differs not only from l^alpa, but from CorulylureSy Sea- 
lops, and UrotHchus also. 

As regards J/, muscovita, Dr Brandt's^ de;?cription shows that it 
closely agrees with M, pyrenaica in the form of its nkeleton. Tt has 
13 doraal and 6 lumbar vertebne, and the palatine plate of each max- 
illary bone has a considerable oblong opening. It has openings in 
the occiput as in J/, pyrenaica*, 

1 Archivfur Naturgeschichte, 1836. Vol. i. pp. 180—182. 

^ Since the above was in type, I have hud the opportunity of seeing, at Paris, 
the skeleton of 3/. miiscorita. The skull has a well developed sagittal ridge 
which, at its junction with the lambdoidal crest, develops a peculiar prominence. 
The openings external to the supra-occipital are veiy large, but the spiculum 
above the infra-orbital foramen is slender. The coronoid process of the man- 
dible is not inclined forwards or truncated, though it rises nearly to the summit 
of the cranium. There is a minute spinous process to the sixth cervical ver- 
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Ericulus. No skull of this Madagascar form as yet exists in the 
natioDal collection, but it is well represented by Isid. Geoff. St Hi- 
laire*, and by De Blainville*, and, as I have already said, the kind- 
ness of Professor Newton of Cambridge has enabled me to examine 
the cranial characters of the genus as fully as is possible without 
mutilation of the skull. 

As has been generally recognised Ericvlus is closely allied to Cen- 
teteSy and indeed corresponds with the description above given of that 
genus, except in the following points. The skull is very much 
smaller, smaller even than in Brinnceus; and, as might almost be 
anticipated, thei-e is no marked sagittal ridge. The palate projects 
backwards much beyond the last molars, but its posterior margin is 
not thickened. The meso- pterygoid fossa narrows very much as it 
proceeds from before backwards; and the process of the squamosal, 
the under surface of which articulates with the mandible, is separated 
by a deep notch from the mastoidatl process, so that, together with 
the par-occipital process, there are here three distinct processes on 
each side. The premaxillce do not nearly reach the frontals, and the 
latter form a larger portion of the cranial roof. The posterior margin 
of the mandible, between the angle and condyle, is more concave. 
No second pi*ominence, anterior to the angle, is developed from the 
inferior boi-der of the mandible. There is no glenoid foramen, but 
(as sometimes in Eriiutceus) a conspicuous opening just beneath the 
foramen ovale leads into the tympanic cavity. The posterior palatine 
foramina are smaller than in Centetes^ but there arc numerous minute 
perforations scattered over the palate. The spheno-palatine foramen 
is rather nearer to the foramen rotundum than in the last-named 
genus, though the approximation is not nearly so great as in Eri- 
nficeus. The dental formula appears to be 

2_2 1--1 3—3 3— 3 18^^ 

^' 2^1 ' ^* fill' ^'^' 3—3 ' ^' 3—3 " 18 " 

In the upper jaw, the incisors are rather larger as compared to the 
other teeth, than in Centetes, and the 2nd is not so much curved. 
The canine is not caniniform, but is like the 2nd incisor, only much 
larger, and with two roots. The 1st premolar is larger and more 
complex than in Centetes, and much resembles the 2Dd premolar of 
that genus, except that it is relativt^ly less vertically extended. The 
2nd premolar is more like the true molars than in Centetes, It some- 
what resembles the 2nd premolar of that genus, but the principal 
cusp is le?s developed, while the postero-internal one is very much 
more so, and no less than three small cus|>s are developed from 

tebra. The clavicle does articulate with the humeruH, and the ultimate phalanges 
of the mauus are longer than the proximal ones. The metacromion process 
of the scapula is very long, and the posterior end of the spine of the scapula 
sends out a similarly directed process. The third trochanter is very large 
and the pes exceedingly elongated. 

^ Magwtin de. Zoologify 1839. Mammi fires, PI. IV. 

« Loc. cit. PI. VI. and X. 



122 MR MIVART, 

an external cingulum. The 3rd premolar and firat two molars 
are as in Centetes. The 3i*d molar is smaller as compared to the 
others, than in the last-named genus. In the lower jaw the Ist in- 
cisor is a little smaller than the 2nd, and the 2nd than the canine. 
The crowns of the two last-mentioned teeth each consist of a large 
anterior part, which is notched, and a small posterior portion, so that 
each has in fact three lobes, the first however being very miniita 
The lower canine is thus very different from its homologue in Cen- 
teles, Jts apex also is not received into an excavation of the upper 
jaw. The Ist premolar is like the canine, but smaller, and relatively 
more extended antero-posteriorly. The 2nd premolar is very unlike 
that of Centetes, It consists of a large anterior poi*tion, which is tri- 
cuspid, and of a small, lo v, transverse, posterior ridge. The more 
posterior teeth closely resemble their correspondents in Centetes. 

As regards the rest of the skeleton of JEriculiis, the vertebral 
column, scapula, clavicle, pelvis and femur, are entirely unknown to 
me, but the other bones present the following characters : the hume- 
rus has a supra-condyloid foi-amen, but no inter-condyloid perforation. 
The radius and ulna are complete and distinct. The carpus has an 
OS intermedium, but the scaphoid and semilunar bones are separate. 
The tibia and fibula are both complete their whole length not an- 
chy losing together inferiorly. The metatarsus is short. 

EcHiNOPS. This small genus, also from Madagascar, is only 
known from my late lamented friend Mr Martin's description *, and 
from the skeleton (minus the cranium and bones of the extremities) 
of the individual described by him, which is now preserved in the 
Osteological collection of the British Museum. It is, as Dr Peters 
has announced*, nearly allied to Centetes, and the only differences I 
have been able to detect are these. The skull is shorter in pro- 
portion to its breadth, as is also the palate, the posterior margin of 
which is not thickened. There is no sagittal ridge. The meso-ptery- 
goid fossa contracts in width vert/ n)uch from befor^ backwards, but 
(judging from the figure) it ends in no hemispherical excavation. As 
in Ericulu-Sy there are three processes in each side of the })osterior 
part of the skull. The ])remaxilla does not join the frontal; the 
mandible is like that of Encuhis, except that the coronoid process is 
higher and more pointed. As to the foi-amina all that can be said 
is*, that the posterior palatine ones appear to be smaller than in Cen- 
tetes, the infra-orbital canal to be smaller and somewhat longer, so 
that it opens anteriorly, decidedly in front of the lachrymal foramen. 
The dental formula is 

2—2 1—1 2—2 3--3 _ 10 _ 

'•2—2' ^' \—V ^•^•2—2' ^^'3— 3~16"' 

1 Tram. Zool. Soc. Vol. ii. p. 249, PI. 46. 

2 Monatsbtr. Akad. U'. linlin, IHGo, p. 280. 

* No jili-HplioiioiJ CiUial i« rcprcBeiitud in Mr MrtHiii's plate, but 1 Htrongly 
Huspoct that it exints. 
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The Ist upper incisor predominates more over the 2ud than in 
Cenletes or Ericubis. The specimen figured had the teeth much 
worn, but the incisors probably resemble in form those of ErictUus, 
The canine also, except that it may be more vertically extended. 
The upper premolars appear to be very much like the first two of 
Ericulvs, and the three upper molars are like the molars of that genus. 

In the lower jaw the teeth appear closely to resemble those of 
BrictUus, the 2nd premolar of the latter being removed. 

As regards the rest of the skeleton, I find 16 (if not 17) dorsal, 
6 (perhaps 5) lumbar, and 3 sacral, and but few caudal, vei^tebrse. 
The spine of the axis vertebra is mutilated, but seems to have been 
only of moderate size. The dorsal spines are not more elongated 
than in Erinacetcs, but the lumbar ones agree with those of Cenietes 
in being more antero-posteriorly extended than in the former genus. 
The lumbar transverse processes ai*e rather smaller than in Centetea, 
the hjrperapophyses, on the other hand, are more marked. The sca- 
pula has its infra-spinous fossa rather smaller, as compared to the 
Buprarspinous one, than in Centetes; and the free margin of the spine 
is less undulating. The humerus is of about the same length as the 
scapula. The fore-arm is unknown to me, ako the tibia, fibula, and 
pes ; but the femur closely resembles that of Centetes. 

SoLENODON. This West Indian genus ha.s been first described by 
Brandt \ more recently by F. Poey*, and lastly by Dr Peters'. The 
last-named author refers it to his sub-family Cent€ti7ia, jnntly remark- 
ing its many striking afiinities to CeiUetes, 

This genus is not represented by either skeleton or skull in the 
British Museum or in that of the Royal College of Surgeons ; but the 
great kindness of Professor Peters has (as I said in the commence- 
ment of this article) enabled me to examine the original skull (de- 
scribed and figured by him) of S. cuhanus, I find that it entirely 
corresponds with Centetes in all the points above enumerated in the 
descrif)tion before given of my sixth type except as regards the 
following details : — When viewed above, the cranium is much less 
cylindrical, there being a marked iuterorbital constriction, and the 
fitce is relatively narrower. The posterior end of the skull ap- 
pears less truncated on account of the very strong backward projec- 
tion of the larg.i lambdoidal ridge. Anteriorly the premaxilla pro- 
jects much forwards at the side of the anterior nares, giving a 
peculiar contour to that part. There is a slight ridge at the front of 
the orbit running upwards immediately before and above the lachrymal 
foramen, and resembling much that of Erinctceus. The u])per end of 
this ridge is continued very faintly backwards and inwards till it 

1 Mim. de Petershurgh, 1833. Sixth Series, ii. Tab. 1 and 2. Copied by 
Dr Blainvillo. loc. cit. PL V. and IX., and by Owen, loc. cit. PL III. fig. 1. 

* Memoriai sobra la historia natural de la Isla de Cuba, i. Habana, 1851, 
p. 2.S. 

' Abhandlungen der K. Akad. der WUsemchaften zu Berlin, 1804. Vol. i. Pis. 
I. to III. 
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meets its fellow of the opposite side, the two uniting to form a 
slightly developed sagittal ridge. There is scarcely any concavity at 
the side of the muzzle, but a marked one on the summit of the 
cranium between the orbits. There is a leather small defect of ossi- 
fication at the middle of the palate towards its hinder part, in S. 
ciibanuSf but, apparently, not in *S'. paradoxus. There are no ptery- 
goid fossie whatever, and the meso-pterygoid one (which slightly 
expands laterally as it proceeds backwards) ends in no hemispherical 
or other excavation, but its roof in continuous with the posterior part 
of the under surface of the ba^sis cranii. There are no basi-aphenoidal 
processes, and there is no paroccipit^l pix)ces8. The rudimentary 
mastoidal one is found with the glenoidal projection of the squamosal, 
so that there is but one lateral projecting process here on each side — 
in S. cubanvsy at least. The glenoid surface is smaller and more 
strongly concave from behind inwards to before outwards, au ob- 
liquely situated, depending process acting as both an anteglenoidal 
and postglenoidal one. i?his process is larger than in CerUeteSy and 
approximates somewhat to that of Sarex, The presphenoid does not 
appear to be swollen out by a large internal cavity. The premazilla 
is rather large, but does not meet the anterior prolongaticm of the 
frontal The anterior rudiment of the zygoma is strongly concave in 
front, externally to the infi-a-orbital foramen. The mastoidal por- 
tion of the epiotic does not join with an occipital prominence to form 
a paroccipitaJ process, but nevertheless it bifurcates below. Part of 
the external surface of the ascending ramus is deeply concave, and 
the condyle is much extended transversely. The prominence which 
in Centetes is developed from the inferior margin of the mandible in 
front of the angle has here become a sharp and strongly-marked 
process. There is a double precondyloid foramen on each side. Se- 
veral small venous foramina open on the outside of the hinder part of 
the skull, and there is a very large postglenoid foramen. The 
small optic foramen is not hidden by the alisphenoidal lamella. Three 
orbital foramina ojwjn just above and in front of the optic one. The 
moderate sized posterior palatine foramina open close to but distinct 
from the sphenopalatine foramen. The lachrymal foramen opens 
just at the anterior margin of the oibit. The dental foramina (on 
the side in which there are two) are not wide apart on the outer side 
of the mandible. 

The dental formula is apparently 

2—2 1—1 4—4 3— 3 20 

^' 2—2' "^^ 1=1* ^'^' 4=4' ^' 3-^ ~ 20"^^"- 

The third upper tooth on eiich side has its crown in front of the 
premaxillary suture, but Professor Petei-s calls attention* to the fact 
that its root extends into the maxilla, and the predominance of its 
maxillary relations is well seen when the palate is looked at. 

The 1st upper incisor is the most vertically extended tooth of 
the upper jaw, like that of Mi/fjale, and, as Dr Peters remarks', it has 

' Loc. cit. p. 7. * Loc. cit. 
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considerable resemblance to that of Scal-ops. The inner border of 
the crown of the tooth develops a small process which is in contact 
with the similar process of the first incisor of the opposite side. 
The 2nd incisor is a simple conical tooth with a rudimentary talon. 
It ia very mnch smaller than the 1st incisor, from which it is sepa- 
rated by a coDuiderable interspace, where is a depression for the 
reception of the apex of the 2nd inferior incisor. The canine is 
limilar in form to the second incisor, but is smaller; it being the 
smallest tooth in the upper jaw. It is placed close to the second 
inciaor. The Ist premolar is separated by a considerable interval 
from the canine. It is a large stout, rounded, obtusely pointed, 
conical tooth with two roots. The 2nd premolar is similar, except 
that it is smaller and especially shorter. It is separated by a slight 
interval from the first premolar. The 3rd premolar very much re- 
sembles the second premolar of CerUetes^ but is considerably smaller, 
and does not predominate, in vertical extent, over the tooth next 
behind. The 4th premolar is quite like the third of CenieUs, ex- 
cept that the princi|)al cusp is more vertically extended. The true 
molars are quite like those Centetes, except they decrease in size 
from the first to the third in a marked degree. In the lower jaw 
the teeth are close to each other, and the incisors (as Dr Peters 
remarks^) resembles those of Scalopa aqiiaticics. The 1st incisor is 
exceedingly small, indeed the smallest tooth of the entire dentition. 
Its crown slightly broadens towards its summit which is notched. 

The 2nd incisor is exceedingly largo, pointed and conical, and 
has a wonderfully deep groove, on it^ inner side. The canine is 
a small obtusely pointed tooth, which has a slight anterior production 
and also a small posterior talon. The 1st premolar is similar to the 
canine but larger, and the anterior and posterior processes are rela- 
tively less marked. The 2nd premolar is a sim])le, rounded, conical, 
obtusely pointed tooth. The 3rd premolar is like the second in all 
respects except it develops a slight postero-internal process at the 
base of its crown. The 4th (and last) premolar would be very like 
the 3rd (and last) premolar of Centetes if the antero-intemal cusp of 
the latter were suppressed. The tme molars are quite like those of 
CmteteSj except that the basal posterior portion of the last is more 
developed. As regards the rest of the skeleton there are 15 dorsal, 
4 lumbar, 5 sacral, and many caudal vertebrse. 

All the other skeletal characters before attributed to Ceiiteiea 
exist certainly in Solenodon with the exception of the undidating out- 
line of the margin of the spine of the scapula and the excavation at 
the lower end of the front of the femur, which may exist but are not 
figured. 

PoTOMOGALE. The osteology of this highly interesting African 
Insectivore is only known to me by the skull so kindly sent to me by 
Professor Allman, and by his description", and that of Professor 

' Loc. cit. p. 9. 

• Traiu. Zool. Soc. Vol. vi. p. 1, PI. I. and II. 
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Barboza du Bocage'. On comparing the cranium with the crania of 
other genera of the order, there can, I think, be little doubt but that 
on the whole it more resembles CerUetes than any other form, though 
it has also a certain superficial resemblance to Sorex; and comparing 
it with the first-named genus, I find that the skull is much less cylin- 
drical, the cranium proper narrowing considerably and continuously 
forwards from the interglenoidal region to the cribriform plate. The 
muzzle, as in Solenodon, is much narrower than the cranium proper, 
and its lateral walls are nearly parallel. There is no trace of a post- 
orbital process. The skull is not truncated at either end, for ante- 
riorily the nares slope backwards as in Centetes, while posteriorly 
the occiput slopes strongly forwards. There is no ndge or process at 
the front of the orbit, but a very slight sagittal ridge and a con- 
sidei-able lambdoidal one, which (as in EricuXvs and Solenodan) is 
most marked at the sides. The temporal fossa is large, and there is a 
deep concavity at the side of the muzzle immediately in front of the 
infra-orbital foramen, but none on the summit of the cranium. The 
palate is long and narrow, of nearly equal width throughout, but nar- 
rowing a little from behind forwards. It is also slightly concave from 
behind forwards; but there Ls no median autero-posterior ridge, nor 
any defect of ossification, though tliere are many small foramina 
which |jerforate the palatine plate of the maxilla) but not of that of 
the palatine bones. Indeed the ext'j.nt to which the maxillsB are 
perforated is very remarkable. The posterior margin of the palate is 
not thickened, but is narrow and concave backwards. Tliere is no 
trace of a pterygoid fossa, but the meso pterygoid one is deep, narrow, 
and becomes rapidly narrower still from before backwards, its lateral 
walls tending inwards remarkably. It does not end i>09teriorly in 
a hemispherical or other excavation, but its roof is continuous with 
the rest of the ba^^is cranii, though a slight median depression marks 
the under surface of the basi-sphenoid. The basi-occipital is large, 
and its under surface ascends from before backwards, as in so many 
other aquatic mammals. The auditory bullae appear to be completed 
by large basi-sphenoidal pi*ocesses. The foramen magnum is very 
large, especially in width, and looks directly backwards, or even 
slightly upwards. Thei*e are well-marked, though rather small, 
paroccipital processes which are peculiar, because, as Professor All- 
man remarks', they extend "horizontally backwaixls." There is 
only a rudimentary mastoid process which (as in Centetes and Soleno- 
don) is closely united to the glenoid process of the squamosal ; thus 
there are here only two distinct processes on each side. The mastoid 
contributes but very slightly to the formation of the paroccipital pro- 
cess. The glenoid surface is made transvei'sely concave by a strongly 
projecting ento-glenoid process, which is placed obliquely so as to 
serve also as a post-glenoid process. Its development closely re- 

^ Noticia acerca do3 cara<;tt're9 o ailinidadcB naturacs de uno novo genero de 
MammifuroB insoctivoros da Africa occidental, Bayonia vulox, !• Classe da Aca- 
demia de 27 d'Abril, 1805. Lishoa. 

* Loc. cit. p. 10. 
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sembles that of the same part in Centetes, The rhinencephalic cham- 
ber is much smaller than in UriruiceuSj but the pro- and basi- 
sphenoids are narrow and not swollen out by internal cavities. The 
premaxilla is large, but does not meet the anterior prolongation of the 
frontal. The nasals unite early together, but do not extend back- 
wards so far as do the maxillse. The parietals form a very large part 
of the cranial roof. The zygoma is wanting, only a small process 
extending backwards and outwards aboviB the last molar. The squa- 
mosal is all but entirely excluded from the ci'anial cavity, but the 
mastoidal region of the periotic is largely visible on the exterior of 
the skull. The mandible has its ascending ramus only slightly con- 
cave externally ; its posterior margin, between the condyle and the 
angle, is short but deeply concave. The hoiizontal ramus is not 
constiicted behind the last molar, but the inside of the ascending 
ramus above the mylohyoid ridge is markedly concave. The angle is 
sharp and elongated. The condyle is almost as much transversely 
extended as in JCri^iaceus, though not so much so as in Solenodcni ; 
and the broad coronoid process ascends much above it when com- 
pared to the distance between the condyle and the angle, which latter 
is small and much flattened from above downwards. There is a 
distinct indication of the second process which, in JSolenodon, projects 
from the inferior margin of the mandible in front of the angle. 

The precondyloid foramen is enormous*; and the jugulai* foramen 
is continued forwards as a narrow fissure, separating the [>eriotic 
from the basi-occipital and basi-sphenoid. I have not found a dis- 
tinct carotid foramen, though small toi*amiua perforate the base of 
the basi-sphenoidal tympanic processes. A venous foramen opens 
near the margin of the squamosal : there is also a very small glenoid 
foramen. Tlie Eustachian tube opens just l>eneath the foramen 
ovala One large opening represents both the foranieh rotundum 
and the sphenoidal fissure. The optic foramen is veiy small, and, 
with the just mentioned oi)ening, is hidden by the alisphenoidal la- 
mella. The optic nerve traverses no long bony canal, as in Erina- 
ceus. There is a small but distinct sub-optic foramen communicating 
with its fellow of the opposite side, and not with the cranial cavity. 
Immediately above this is an orbital foramen. A conspicuous ali- 
sphenoidal canal opens just in front of the foramen ovale; but there 
is no external alisphenoidal canal. A very small posterior palatine 
foramen opens below, near the posterior end of the pnlate. Above, 
it opens just behind the spheno-palatiue foramen, which is situated 
rather far forwards, and widely separated from the opening repre- 
senting the foramen rotundum. The anterior palatine foramina (one 
on each side) are large, but not so much so, relatively, as in Mygale, 
The infra-orbital foramen is single and very large, and is the anterior 
opening of an extremely short canal. There is no lachrymal foi*amen. 

* This large ba«i-occipital perforation, the sloping upwards behind of that 
bone and the forward inclination of the supra-occipital, are all characters more 
or less commonly present in aquatic boasts. 
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Two mental foramina 0}>en at some distance from each other out- 
Hide the horizontal ramus of the mandible; the more anterior being 
between (and below) the canine and the first premolar; the more 
posterior below the first true molar. The teeth in the speci- 
men examined by me are 36 in number, 9 on each side of each 
jaw. Professor Alimau considers that the tooth which 1 prefer to 
call canine should rather be considere<l a premolar, on account of its 
complete similarity in form to the undoubted premolar behind it 
But the two incisors have also very nearly the same shape, and unless 
a tooth developed in the maxilla but close behind the premaxillary 
suture be in all cases called canine (whatever its shape), great un- 
certainty and inconvenience would result in dentiU nomenclature. 
In the fully adult specimen however, described and figured by Pro- 
fessor Barboza du Bocage, the number of teeth is 10 on each side of 
each jaw; and a close inspection of the Edinburgh s|>ecimen shows 
that another grinder is probably yet enclosed in its alveolus on each 
side of the mandible ', while the posterior end of each maxilla has 
apparently been fractured and the last existing molar has not come 
fully into place*. 

In Professor du Bocage's plate (fig. 2) the premaxillary suture 
is represented as separating the second tooth from the third; but 
in the Edinburgh specimen it is very distinct, and (not only at the 
side of the face, but also on the palate,) clearly se[)arates the third 
tooth from the fourth; the third tooth being evidently implanted 
in the premaxilla exclusively; thus the dental formula for this 
appears to me to be 

3—3 l—l 3—3 3 -3 _ 20 

^•3=13' ^' 1— i ' ^'^' 3=3' ^'3^ -20" ^^• 

The Ist incisor is very large, being the most vertically extended 
tooth of the upper jaw. It has considerable resemblance to that of 
Solenodon, even developing a slight process on its inner side, though 
this is situated higher u]), and is very much less marked than in the 
last-mentioned genus. The 2nd upper incisor is, as Professor All- 
man observes", " sepai*ated from the first by a narrow space, which 
receives the second incisor of the lower jaw when the mouth \b 
closed; it is triangidar, compressed, with a sharp anterior and a 
sharp posterior edge — the anterior edge being convex, and the pos- 
terior slightly concave. The third incisor is of the same form as the 
second, but a little smaller. The incisors are each implanted by a 
single fang." The canine and 1st upper premolar are very similar 
in shape to the posterior incisors, but rather more autero-posteriorly 

* On my returning the skull to Prof. Allman, he discovered the missing tooth: 
**it was a mere rudiment still in its capsule," as he was kind enough to inform 
me. A notice of this circumstance was commimicated by him to the Zoological 
Society, on March 14, 1807. 

■ The imperfectly united comlition of the epiphyses of the limb-bones seems 
to be indicated in Plato II. of Professor Allman's Memoir. 

' Loc. cit. p. 7. 
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extended, while each has two fangs. The 2nd npper premolar is 
very much like the second of Centetes. The 3rd premolar and the 
first two upper molars are very much alike and very interesting, in- 
asmuch as they present as it were a transitional structure between 
molars (such as those of TcUpa) with two triangular prisms each, 
and molars (as those of Centetes and Ericulus) which have each only 
one such prism \ For each of these teeth have three or four very 
small cusps developed from the external cingulum, a very large cusp 
arising from the internal cingulum, and two median cusps, from 
each of which two slightly marked diverging ridges proceed outwards 
to the external cingulum, forming two very narrow triangular prisma 
■o close together that a little more approximation would reduce them 
to a single prism, such as exists in Cetetee and Solenodan, These 
three teeth successively increase somewhat in transverse extent from 
before backwards. The third and last molar is absent in the speci- 
men examined by me; but from Professor du Bocage's figure it is 
similar to, but somewhat smaller and less developed than, the other 
molars. 

In the lower jaw the Ist incisor is very small (the smallest tooth 
in the mandible), its crown is expanded laterally however, and in- 
clines to and meets its fellow of the opposite side. The 2nd incisor 
is large and canine-like, like that of Solenodon, It is somewhat 
grooved behind and also on the inner side, and presents a slight pix>- 
cess at its base behind, and another, also towards its base, on its 
inner margin. The 3rd incisor is small, simple, procumbent, with 
a slight posterior process at its base. The canine is of similar form, 
except diat it is less procumbent; it is also larger, and more verti- 
cally extended. The 1st premolar is similar as to its crown, though 
smaller. It differs from the more anterior teeth of the mandible, in 
that it is implanted by two fangs. The 2nd premolar is larger, with 
a small tubercle at its base in fronts and another one behind; the 
poBterior cutting edge also develops a small cusp. The 3rd pre- 
molar is very like that of Centetes, and consists of a triangular prism 
(with an angle turned outwards), and a posterior basilar process. 
The first two molars are of similar form; and all three have the pos- 
terior basilar process more developed than in the corresponding teeth 
of Solenodon or Centetes. The 3rd and last lower molar appears, 
from Professor du Bpcage's figures, to be of the same shape as the 
preceding molars, but rather larger in size. In the greater size of 
the posterior basilar process of the lower molars we again see an 
approximation (similar to that existing in the upper molars) to that 
type of dentition which presents us (as in TcUpa) with two triangu- 
lar prisms to each lower molar. 

Afi regards the rest of the skeleton, there are, according to Pro- 
feasor AUman', 16 dorsal and 5 lumbar, 3 sacral and many caudal 
vertebrsB. The spinous process of the axis is exceedingly large ; and 
the other cervical vertebrs have all more or less elongated spinous 

^ Bee below, woodcut on page 138. * Loc, ciL p. 8. 

VOL. II. 9 
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processes. The cervical transverse processes are not mncli expanded 
antero-posteriorlj. The 3rd, 4th, 5th, and 6th cervical vertebre 
have hyjiapophysiar processes. The dorsal spines are elongated, and 
those of the lunibar region are much antero-posteriorly extended. 
The metapoph jsee, anapophyses and transverse processes are small ; 
but there are well marked hjperapophyses^ on the two last dorsal and 
the fii'st four lumbar vertebne. Small hypapophyses are developed 
beneath the first four dorsals, and the caudal vertebrae are provided 
with large chevron bones. The manubrium is of moderate size and not 
keeled. The clavicle, by a most remarkable exception amongst Inseo- 
tivora, is entirely absent. Both supra- and infrsrspinatus fossse are 
well developed in the scapula, which has no metacromion process, and 
the acromion is very slender. The humerus is decidedly longer than 
the scapula, and its lower end has neither olecranal nor supra-condyloid 
perforation. The great tuberosity is exceedingly elongated*. The 
radius and ulna are complete and distinct. The carpus has eight 
bones ; and these Professor Allman has- been kind enough to inform 
me, are the usual ones, there being no intermedium, and the sca- 
phoides and semilunare being separate. The pelvis is wide with a 
very small pubic symphysis. The ilium is not markedly concave 
either within or without. The femur has but a slight ectogluteal 
ridge : whether the inferior, anterior depression exists as in CenMeSf 
I cannot say.^ '" The tibia and fibula are confluent with one another 
for the lower third of their length^." The metatarsus is not much 
elongated. 



Chrysochloris\ This African genus presents us witft remarkable 
characters different from any we have yet met with. It has usually 
however been associated with Talpa, but if compared with that 
genus it will be seen to differ from it in many respects, and strikingly 
in the general form of the cranium. Indeed the rapidity with which 
the skull narrows from behind forwards is greater than in any other 
Insectivore, and is most nearly approached by Macroscdides proho- 
acidens. The vertical extent of the cranium is also much greater in 
proportion to its length than in Tal2)a. The greatest breadth of the 
skull too, unlike that of the last-named genus, is situated between the 
posterior roots of the zygomata, and these, instead of being slender, 
are exceedingly strong and much vertically extended arches. The 

1 See loc, cit. PL IL 

* *' A strong pyramidal projection, by which the axis of the shaft is oontinned 
for about ^^ths of an inch beyond the bead.'' Allman, loc. cit. p. 12. ** Qnanto 
ao humerus, esse distingue se muito bcm do humerus do SolenodoUj e de todos 
OS insectivoros, por uma grande apophyse vertical e conica que oocupa precisa- 
mente o logar da grande tuberosida. Esta apophyse, que se encontra egaal> 
luente na extremidade superior do humerus d'outros mammiferos Aao olavicu- 
lodos, OS ruminantes, tomaria por si 86 impossi vel a junc9ao do clavicula k czfsta 
da omoplttta." liarboza ilu Bocaf/e, I. c. p. 12. 

8 Loc. cit. p. 13. 

* The skull, dentition and various parts of the skeleton of this genus are 
ropresented by Do Blainville, loc. rit. Pla. V. VII. VIII. and IX. For the denti- 
tion also, see F. Cuvier, loc. cit. No. XVUI., and Owen, loc. cit. PI. CX. fig. 1. 
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orbits however are inoomplete, and there is not even a trace of a 
post-orbital process, though the skull is slightly constricted laterally, 
behind the orbits. The occiput is very large, as in Tcdpa^ but it 
does not slope forwards as in that genus. The anterior nares are 
very remarkable, the premaxilla on each side being produced forwards 
in a very singular way, i*esembling that already noticed in SoUnodony 
but greater in degree. The processes are so twisted that the flat- 
tened surfieuies of each look rather upwards and downwards than 
inwards and outwards; so that when the extremity of the muzzle 
is looked at from above, it has somewhat the appearance of a miniar 
tare representation of the same part in the skull of the OmithO' 
rhynchu8. There is no sagittal ridge, but a lambdoidal one traverses 
the summit of the cranium and becomes continuous on each side 
with the zygoma, so that between the posterior end of this arch and 
the proper cranial wall a remarkable fossa is formed. There is no 
ridge or process in front of the orbit. The temporal fossa is rather 
large but in C. capensis is encroached upon by the well-known* bony 
vesicle. The palate is short and wide, and widest between the last 
premolars. It is rather strongly concave antero-posteriorly, but has 
no longitudinal median lidge. There are no defects of ossification in 
the palate, nor is there any thickening of, or median projection from, 
its posterior margin, which is either some little distance behind the last 
molars, or almost on a line with them. There are no pterygoid fossae, 
and the well-defined meso-pterygoid fossa narrows Uut very slightly 
backwards and ends in no excavation. The pterygoid region itself is 
not inflated ; though the vesicular enlargement behind it on each side 
is more prominent and sharply mai'ked than in Talpa, The foramen 
magnum is large, but looks rather more backwards than in Talpa, 
There are no paroccipital or mastoidal projections. The glenoid 
surface is triangular and very small ; it is situated quite behind the 
foramen ovale and above the external opening of the auditory meatus. 
The cranial wall bounds it both internally and behind. The cribii- 
form plate is very large, but the pre- and basi-sphenoids project but 
little into the cranial cavity. The periotic is not nearly so salient 
inwards as in Talpa, The cranial bones anchylose together very 
early, but Professor Peters* has detected the limits of the premaxilla, 
which is of considerable size. There is no distinctly marked pterotic 
or .any lateral occipital fissure. 

The mandible is very peculiar, the upper part of the ascending 
ramus having the api)earance of having been sharply cut oflT; its 
summit being nearly stmight, and the coronoid process not rising so 
high as the condyle, the little elevation of this process reminds us of 
Macroscelide^. The condyle is not transversely extended, but is 

rounded. The horizontal ramus and the symphysis are short; the 

• 

1 See De Blainville, loc. cit, p. 15, and J. L. Wagner, U)c. cit. p. 680. See 
also Hyrtl, VenjlcicliemU annt. UiUerttitch, fiber (las innere Geliiirorgan das 
MeMchfn und Snwiethu^re, Prag. 1845, p. 60. 

■ Rene nach Afostamhique, p. 71. 

0-2 
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The skull of Craleopithecus is broad and depressed, more re- 
sembliDg, in this respect, Rhynchocyon than any other Insectivore, 
though the muzzle is broader and more obtuse than in that genus. 
The upper sur&oe of the skull is constricted between the orbits ; and 
the cranium is broadest between the posterior roots of the zygomata, 
which are complete and stout but exceedingly short arches. The 
orbits are limited posteriorly by a large post-orbital process, which 
descends towards but does not nearly attain a very much smaller 
post-orbital process developed from the upper border of the zygoma. 
Posteriorly the skull is truncated, but scarcely so in front. A strong 
ridge bounds the orbit anteriorly, and continues backwards to the 
post-orbital process just mentioned ; moreover there is a very slight 
process projecting just in front of the lachrymal foramen. Temporal 
ridges proceed from the upper post-orbital processes, and join, sepa- 
rately, but very near together, the lambdoidal ridge. The temporal 
fossa is i*ather small, the muzzle is slightly concave on each side, and 
a marked concavity is produced on the upper sur&ce of the cranium 
by the elevation of the superior margin of each orbit The palate is 
wide, and without any defects of ossification. Its posterior margin is 
rather thickened (or rather bent downwards), and extends forwards as 
isac as the anterior end of the penultimate molar, being strongly con- . 
cave, with a marked backward median projection. The pterygoid 
fossae are so minute as to be hardly noticeable. They are somewhat 
like those existing in Tupaia, only still smaller; the divergence of 
the minute ectopterygoid lamella taking place lower down. The 
mesopterygoid fossa is large and shallow, narrows slightly backwards 
as fiir as the pterygoid fosses, and then widens a little. It does not 
end in a posterior excavation, nor does the basi-sphenoid develope 
lateral processes. The foramen magnum looks directly backwards. 
There is no paroccipital process, but a large and swollen mastoidal 
one on each side. The glenoid sur&ce is transversely extended, but 
made strongly concave antero-posteriorly by the extreme forward 
curvature of the post- glenoid process, which reminds us of its form in 
Sarex. The cribriform plate is rather small, and the pre- and basi- 
sphenoids are not inflated. The premaxillse are of moderate size, but 
are widely sepaitited from the frontals, while the nasals become very 
broad towards their posterior termination. They extend backwards 
a little further than do the maxillaB above. The parietab form only 
a moderate part of the cranial roof The malar is large, and forms 
part of the floor of the orbit ; it is imperforate. 

The mandible is remarkable for the very small extent to which 
the condyle and coronoid process rise above the level of the lower 
dental series, in which respect GaleopUhecus resembles Chrysochlorist 
while the coronoid process but mounts little above the condyle, in 
which respect it approaches Macroscdides and its allies. Although the 
ascending ramus is so little developed, yet the angle is large, roimded, 
and somewhat arched outwardly, its margin being a little incurved. 
The symphysis is short, and the horizontal ramus increases in depth 
from before backwards. Both the outer and inner sides of the ascend- 



ON THE OSTEOLOGY OF THE INSECTIVORA. 135 

ing ramus ore rather concave. The concavity being superior out- 
wardly, inferior inwardly. The condyle is much extended transversely. 
The coronoid process is very small, narrow, and rather pointed. 

There is a single pre-condyloid foramen on each side, but no 
carotid or glenoid foramen, nor any kind of ali-sphenoid canal. 
The optic foramen is large, and the optic nerve does not traverse 
any long canal. Close to the last-mentioned foramen (and sepa- 
rated from it by a very small lamella) is the opening which repre- 
sents both the sphenoidal fissure and the foramen rotundum. The 
foramen ovale is at some distance behind, at the inner side of 
the glenoid sur£9tce. There is no suboptic foramen, but a supra- 
orbital one at the anterior part of the root of the orbit. There is a 
small posterior palatine foramen on each side, but a remarkably 
large anterior palatine. The spheno-palatine foramen is small, and a 
little below and in front of an orbital-foramen. Two or three very 
small infra-orbital foramina open on each cheek, and the rather small 
lachrymal foramen opens just within the margin of the orbit. There 
is much irr^ularity in the situation of the mental foramina. 

The dentition of this genus may be represented by the formula : 

2—2 1—1 2—2 ?z:3_l^_Qi 

^ 3_3 ' ^* i_i ' ^'^' 2— 2 ' ^ 3—3 " 18" 

The form of the very peculiar incisors and canines in this genus 
is so well known and has been so often described that it is unneces- 
sary here to describe them again, but it will, I think, be well to 
call attention to the structure of the last pi*emolar and the three 
molars, both above and below. Each of these upper teeth con- 
sistH of 2 triangular prisms with an angle turned inwards, 2 very 
small cusps internal to the angles just mentioned, and, finally, a very 
large internal cu^. Of all the forms before reviewed Urotriclhvs va 
that in whidi this form of upper molar is most nearly approached'. 
The lower molars each consist of two small triangular prisms (with 
an angle turned outwards), connected together by a very large cusp or 
external ridge (convex outwards), a deep depression existing between 
this external parapet and the two triangular prisms. This shai)ed 
lower grinder exists in no other Insectivore, but perhaps the nearest 
approximation to it may be found in Sorex. 

As regards the rest of the skeleton, there are 14 dorsal, 5 lumbar, 
5 sacral, and many caudal vertebree*. The axis has a moderate spine, 
and a small one is developed in each cervical vertebra behind it. 
There are a pair of hypapophysial processes at the posterior end of the 
under-surface of the bodies of the same vertebr^e^ Ail the dorsal 
and lumbar vertebrae have moderately high spines, which are however 
much antero-posteriorly extended. The lumbar metapophyues, aua- 
pophyses, and transverse processes are small The ribs are very broad. 

> See below, woodcut, page 138. 

■ De Blainvillo says, 1» dorsal, 6 lombar, and 6 sacral. OsUographie, Primatep, 
Xiemor, p. 28. 

* Mentioned by ?rof. Huxley in his Hunterian Lectures for 1865. 
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The clavicles are long and rather slender; the scapulae are singii- 
larly extended antero-posteriorly, reminding us of those of man, cer- 
tain apes, and the pteropine bats. There is a well-developed spine, 
but no metacromian process, though the acromian sends a prolonga- 
tion forwards ; the coracoid is T-8ha]>ed ^ The manubrium is small, 
and not distinctly keeled. The humerus has its inner condyle per- 
forated, and the ulna is fused inferiorly with the radius. The carpus 
is provided with a scapho-lunar bone, but there is no os intermedium. 
The proximal phalanges are much shorter than the median. 

The pelvis has a very narrow ilium, without any marked concar 
vity, the pubic symphysis is short but constant. The tuberosities of 
the ischia are produced slightly backwards. The femur has a third 
trochanter, the fibula is not only complete inferiorly but it becomes 
more slender towards its upper end than towards its lower termina- 
tion, thus shewing a tendency to approach the cheiropterous type 5f 
structura The metatai*sus is shorter than the digits of the pes, but 
longer than the tarsus. Each extremity is furnished with fine un- 
guiculate digits. 

With Galeopithecus ends the list of insectivorous genera; and now 
it may be well to review the more remarkable characters which we 
have seen presented by the various forms. First, with regard to the 
general form of the skull : the two extremes are presented by GenteUs^ 
EricultLS, and EchinopSy on the one hand; and Macroscelides, Petra- 
dranms, Tupaia, and Ch/n/sochloris, on the other. In Rhynchocyon 
and GaleopUhecus it is, we have seen, exceptionally broad in propor- 
tion to its height. 

The cranium is almost always broadest between the posterior 
roots of the zygoma or glenoid surfitces ; but in Talpct, Condylura, 
Scalpus, ScapcmuSy Urotrichus^ and MyogaJUy the greatest breadth is 
more posteriorly situated. In the same genera, and in Sorex^ the 
supra-occipital is exceedingly developed, extending far forwards. In 
the last-mentioned genus, as also in Centetes, EricvluSy Ediinops, 
Solenodoriy and Potomogaley there is no zygomatic arch. In the other 
genera it is present, though generally more or loss slender, and exceed- 
ingly so in Talpa and its allies. On the other hand, in Chrysoddoris 
it is deep ; and it is very well-developed, though short, in Gale&pithecus. 
Post-orbital processes are entirely absent, except in Rhynchocyon^ 
HylomySy GcUeopitltecus, PtUocercus, and Tupaia, In the last-named 
genus alone is the orbit completely encircled by bone, though it is 
almost so in Plilocercus, In these two genera and in Hylomys theire 
is a malar peiforation. In Tupaidy Erinacetis, and Gymnuray there 
is a ridge in front of the orbit, and in Galeopitheciis the orbital 
margin is very sharp. A more or less marked process also projects 
outwards in front of the lachrymal foramen in these genera (with the 
exception of Tupaia) and also in Solenodon, A very large lamb- 
doidal ridge exists in Centetes, Solenodany GymnurOy and sometimes in 

1 These points, as well as the shortness of the proximal phalanges, were 
noticed by Prof. Huxley in his Hunterian Lectures for 1865. 
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Sorex, In Sarex and GctleopUheeus the post-glenoid process projects 
very strongly forwards as it descends. The premaxilla is produced 
strongly forwards in Solenodan, Chrysocldoris, and Calcochhns, but in 
no others. Defects of ossification in the palat« occur in widely-dif- 
ferent forms, namely, in ErinaceuSy Talpa, MyogaJUy Tupaia^ Macro- 
BceUdeSy Petrodrom/uSy &nd Sole7wdan, The posterior margin of the palate 
is more or less thickened in CevUeteSy SolenodoUj ErinaceuSj Gymnura^ 
MyogcUe, PtUocercuSj and GcUeopithectis, In Erinaceua and Gymnwra 
only is there a transverse bony plate behind this thickening. No ptery- 
goid fossa exists in Talpa, Candylura^Vjy Scalopa, Centetes, EHculua, 
EMnopSy Solenodon, Potomogaley Chrysochlorisy and Calcochloris, The 
mesopterygoid fossa often narrows as it extends backwards, but only 
in Gentetesy ErictUuSy and ErinaceuSy does it end in an excavation 
of the basis cranii. An ali-sphenoid canal exists in Centetes, Ericur 
lu8y Solenodony and Potoinogctl€y and probably also in Echinops, but in 
no other form. An external ali-sphenoidal canal is to be found in 
Gynvnura, Tupaia, PtUocercuSy and probably also in Hylomya, Par- 
occipital processes exist in CenteteSy EriculttSy Echinops, Solenodon, 
ErinaceuSy and Gymnura, also in Potomogahy where they are pecu- 
liarly bent backwards. Well-developed mastoid processes are to be 
found in GaUopkhecuBy ErtJiacetcSy GymnurOy EriculuSy and Echinops, 
The two nasal bones anchylose together rapidly in the two last-men- 
tioned genei*a, and also in GenteteSy SolenodoUy and Potomogale. 

A distinct carotid foramen does not appear to exist in thoso 
genera in which the nasal bones soon unite together, nor in Erina- 
ceusy Gymnti/ra^ and Sorex; but in the other genera there is a foramen, 
which probably serves for the carotid artery. A large pterotic bone 
is only found in Talpa and its allies. The foramen rotundum is 
distinct from the sphenoidal fissure in Tupaia, Grymnwray and generally 
in Erinacetis; and in the two last genera, and in them only, the 
optic nerve traverses a more or less long, though very small, bony 
canaL In the same two genera, as also in Macroscelides, Petrodro- 
vvuSy Ehynchocyon, and Potonwgah, there is a sub-optic foramen. 
I have not observed this in other genera. The infra-orbital canal is 
single, except in Galeopithecus ; it is generally a shoi*t canal, but it is 
more or leas prolonged in Erinacev^y Gymnuray Tupaia, Ilylomys^ 
and Sorex, In Ma^croscdideSy Petrodromu^, Ehynchocyon, and Galeo- 
pilhecus the lachrymal foramen opens well within the orbit. In the 
others it is at, or in front of, the anterior margin of the orbit; and in 
Talpa it is well forwards on the cheek. The exceedingly truncated 
ascending ramus of Chrysochloris is peculiar to that £Eimily; and the 
deep fossa inside the mandible of Sorex is found exclusively in the 
Sovicidoe. 

There are very generally 3 incisors above, and 3 below, on each 
side, but there are several genera in which this is not the case. The 
1st upper incisor is mostly much larger than the 2ud; but in the 
lower jaw the 2nd is often (as is CerUeteSy EriculuSy EchinopSy 
SoUnodony Potomogale^ ScalopSy Myogalcy and Chrysochloris) much 
larger than the 1st. An incisor has sometimes two fongs, asr in 
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GcUeopithecus and Pelradromus; and very often the upper canine is 
similarly furnished. In Echtnopa, Sorex, and Galeopitheciui there are 
less than 3 premolars above ; and in the same genera and in JBrina- 
ceu8 there are less than 2 such below. In Gymnura, Talpctj Candy- 
lura, Scapcmtis, Myogale^ and Hylomya, there are more than 3 premo- 
lars both above and below. The true molar teeth of the upper jaw 
in the Insectivora exhibit an interesting seiies of modifications, from 
MacroscelicleSy on the one hand, to Chrysochlaria on the other; and 
these modifications parallel in a remarkable manner, and the difference 
presented by the different genera of Marsupials*. 
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Grinding surfaces of left upper molars of diffesent genera. 

a. antero-extemal cusp. h, antero-intemal cusp. e. postoro-extemal cusp. 

d. postero-intemal cusp. 1, 2, 3, 4, cusps of e:rtemal cingulum. 

An upper molar, as we have seen, may sometimes, as in Erinaceus 
and Gyrmmra^ present 4 well>developed cusps (the antero-intemal 
and postero-extemal ones being united by an oblique ridge) and a 
small external cingulum. These 4 cusps may, as in Afcicrascelides, 
FetrodromtMf and Ehynchocyon, be united by transverse ridges — one 
such ridge joining the anterior pair of cusps, the other the posterior 
pair. Thifi very peculiar form of tooth is more or less approached 
by that seen in PhcUangista and the Macropodidte ; and it is the 
more siqgular that there should be this resemblance between the 



* See Watorhouse's Natural History of the Marmjnata. PL XXII. figs. 4 to 
11, and p. 552. 
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moUra of these long-le^ed, long-footod, Boltatoiy, African Insectivores 
ftnd those of the kangarooa and kaugaroo rata, as the upper inci- 
aon also shew a certain degree of resemblance'. 

Sometimes the eKtenial cinguium is more developed as in Ptilo- 
cercue; and in Tvipaia it ia still more so, producing, in conjunction 
Tfith the two outer principal cusps,' the appearance of two trian- 
gular prisms; while the postero- internal principal cusp becomes much 
diminished in siie. In other forms the external cingulnm developes 
3 or 4 small but distinct cusps; which, being united by ridgee with 
the external pair of principal cusps, fonn with them two rery well- 
marked triangular prisms, as in Talpa, whore the postero-intemal 
principal cusp has disappeared. 

Sometimes, however, all four principal cusps coexist with those 
of the external ^gulum, together widi an additional prominence 
of tlie internal cinguium. This may be seen in Urotrichvs, but espe- 
cially in OaUopUAecus, when the molar exhibits the maximum of 
complexity in the order. Polomogale shows, as has been said, a very 
interesting approximation of the triangular prisms ; the two external 
principal cusps still however remaining distinct, though in close 
juxtapositioD. In CenieUe it appears as if the concentratiou had 
been carried further, the two prisms uniting into one, as also the 
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OriDding snrlsoet of right l<7ner molars ol di&orent geners. 

1 The resemblanoo between the Btnictore of the molar teeth of the imreli- 
[>Hi Harsnpials and that ot the molars ol man; placoutal luBectivora has often 
n remaiked. 
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two external principal cusps. The single repi^esentative of thene, 
however, has two small prominences on its inner side. In Chry- 
sochlaris we have the maximum of concentration, there being but 
a single triangular prism, the internal angle of which represents 
the two external principal cusps of Erinaceua and others, while in- 
ternal to this there is but a single prominence to represent the two 
internal principal cusps. 

The lower molars present less variation in shape, consisting 
generally of two triangular piisms, which may be, as in TeUpa, 
about equally develoj>ed ; or the posterior may be more or less abor- 
tive. This abortion in very marked in PoUyniogahy more in CetUeUa 
' and Solenodon^ and most in GkryaoMoris Gapensis, where each molar 
is reduced to an absolutely single triangular prism, separated from its 
neighbour by a marked interval One very large lower incisor on 
each side is a condition peculiar to Sorex. 

As regards the rest of the skeleton the most prominent features 
are as follows. The number of dorsal and lumbar vertebr» taken 
together is pretty uniform, ranging and varying from 19 (or veiy 
rarely 18) to 23 or very rarely 24. The dorsal vertebras are most 
numerous in Chrysochloria (19 or 20), and then in GerUetea (18 or 19). 
In other forms there are often but 13 such. The lumbar vertebras 
are 8 in Rhyncliocyon, in Chrysochloris but 3. The sacral vertebrse 
vary from 3 to about 5 in number. The spine of the axis is largely 
developed in GerUeteSy SolenodoUy FotomogaUj Gymnv/ra, MacrosceH- 
de8, PetrodromvSy and Rhynchocyon, In TcUpa, as Professor Owen 
has shown*, the transverse processes of the cervical vertebrss are sin- 
gulariy expanded antero-posteriorly. The caudal vertebrae are few in 
number in Erinaceua, Gentetea, ErtctUus, Echinops^ TcUpa, Gandylura, 
Scalopa, ScapantMy Urotrichua^ Ghrysochloriay GcUcoehloriSj and HyUy- 
mys; in the other genera they are numerous. In Talpa and its 
alHes as also in the GhryaoMoridcR the 5 posterior cervical vertebrae 
are destitute of spines; but in the last-named family the dorsal 
spines are rather long, and they are very so in McLcroscdidea^ Petro- 
dramus, Rhynchocyony Solenodan, PotamogcUe, and Geyitetes, The 
lumbar spines are much antero-posteriorly extended in the last three 
genera in Echinops, in OaleopUhecus, and doubtless also in Ericulics. 
The lumbar transverse processes are very long in Tupaia^ In 
MacroscdideSf Petrodromus, and Rhynchocyoriy they are much de- 
veloped antero-posteriorly, and in all four genera the metapophyses 
are large. La^e cervical hypapophyses exist only in Sorex and 
Potomogale\ In Talpa and its allies there are hypapoph^sial 
ossicles beneath the interspaces of the lumbar vertebrae; and pro- 
cesses are developed, in Tupata, beneath some of the trunk verte- 
brae. Hyperapophyses are well marked in GerUeteSf EcMnopa (no 
doubt Ericvlua also), Solenodon, Potomogale, Sorex, Macroacdtdes^ 
PetrodromtiSy and Rhynchocyon, 

The peculiar developement of the manubrium, clavicle, and hu- 

1 Anatomy of Vertebrates, ii. p. 386. ' Allman, loc, cit. p. 8. 
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menis of Talpa and its allies is familiar to all. The clavicle is pre- 
sent in all except Potomogale, It is exceptionally slender, however, 
in Ckrysochloria, There is almost always a supracondyloid foramen 
in the humerus; though in Erinace^ia it is generally absent, and 
sometimes so in Sorex, It is also wanting in Potomogale^, The 
radius and ulna are both completely developed, except in OaleO' 
pUhectis, Macroscelides, and Petrodromus. There is a scapho-hmar 
bone in GaleopUhecus, Tupaia^ Centetes, Solenodony ErinaceuSy Gyim- 
nura^ and Talpa, and its allies. An os intermedium exists in the 
same genera, except GaleopUhecus, and also in EriculnSy Macroscelides, 
PetrodromuSj and Rhj/nchocyon. 

The pubic symph3rsis is generally very small or absent; but it is 
long in the three last-mentioned genera and in Tupaia, and most 
probably also in Ptilocercus and Hylomys, The tibia and fibula are 
generally anchylosed together inferiorly, but they are complete and 
separate in G<deopithecu8, Twpaia, Centetes, Ericulvs (most likely also 
in Behinops), and Solenodon. The metatarsus is exceptionally elon- 
gated in Rkynchocyon, Petrodromus, and Afacroscelides ; and in the last 
two genera and in the Chrysochloriclce alone amongst Insectivores 
are there less thaa five digits to each extremity. 

As Professor Peters has pointed out* Tupaia, Macroscelides, Rhyn- 
choeyon, and Galeopithecus, differ from the i*est of the order in the 
possession of a ccecum. 

The affinities which become evident from the variations in struc- 
tnre above enumerated correspond, as I observed in the firat part of 
my paper, very closely to those already detected by Professor Peters, 
who divides the Insectivores into seven families, as follows : 

1. Galeopitheci : — Galeopithecus, 

2. Tupayro : — Cladobates, Ptilocercus, Hylomys, 

3. MacroscelidoidsB : — Phynchocyan, Macroscelis. 

4. Centetina : — Solenodon, Centres, EriciUtis, Echinogale, Pokh 

mogale\ 

5. Erinaceina : — Erinaceus, Gymnu/ra, 

6. Talpina : — Myogale, Urotrichusy Condylura^ Scalops, Talpa, 

Chrysochtoris, 

7. Sorices : — Sorex, 

Nevertheless there are many cross-relationships between these 
families ; and, of course, it is quite impossible to arrange them natu- 
rally in any siuglc series. Yet I do not think that they can be united 
in any larger natural groups, but on the contrary, that even two more 
primary divisions may well be instituted, and the order Insectivora 
be made to consist of nine natural families; Potomogale being on 

1 Allman, loc. cit. p. 12. 

' Table of a classification proposed for the Insectivora at the end of the 
article on Solenodon Cutanus before referred to. Abhand, d, K. Akad, d, W. zu 
Berlin, 1864. p. 20. 

* I add Potomogale here because Dr Peters has recently pablished his 
.opinion that it should form part of the Centetina* See MonaXsbr. Akad. W, 
Berlin, 1866, p. 286. 
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the one hand separated from Dr Peters's Centeiinctf and ChrysocMoria 
from his Talpina. It is true that Potomogale agrees with die Cenie- 
tina in the presence of the ali-sphenoid canal, the anchylosed nasals^ the 
absence of a zygoma, and the presence of hyperapophyses, and some 
other points, but the peculiarities before enumerated, some of which 
are repeated below, appear to me to fully justify its separation. 

C1i/ry8ochlori8 and CalcoMoria resemble Dr Peters's Talpina in 
certain characters; but these appear to me to be adaptivey not essen- 
tial ; while the remarkable form of the molars (an exaggeration of the 
Ceiitetes type), together with the slender clavicle and numerous dor- 
sal vertebne, would almost induce me to regard it as rather a modifi- 
cation of a type allied to Centetes and Potomogale than of one allied 
to Taipa, and its geographical distribution strongly confirms this 
view. 

The genera Erin<iceu8 and Gyntinura have many relations with 
Dr Peters's Tupayce, as the presence of a scapho-lunar bone and an os 
intermedium, the pterygoid fossa, the distinct foramen rotundom, 
also, a considerable similarity in the form of the molars, and some 
other points, as well as geographical distribution. On the other 
hand, the same two genera resemble TcUpa and its allies in the union 
of the tibia and fibula, the absence of any post-orbital process and 
of a coecum. Although the presence of a coecum tends to connect 
Dr Peters's Macroscelidoidce with his Tupayce, as also do the presence 
of an OS intermedium, the long pubic symphysis, the large, metapo- 
physes, and the carotid and glenoid foramina, yet they are widely 
separated by other characters, and indeed tlie structure of the molars 
in the former groups isolates it from all the other families of the 
order. In the presence of the peculiar sub-optic foramen it allies 
itself with Erhmceus, Gyvinuray and Potomogale, 

On the whole, the arrangement of the Insectivora given at the 
commencement of the first part of this memoir, is the one which appears 
to me to be the most natural. The number of families may appear 
great in comparison with that of the genera. But such a condition 
might be expected in an order consisting of forms which are the survi- 
vors of many kindred extinct organisms ; and M. Pornel has called 
attention, in his very interesting memoir \ to the numerous and varied 
insectivorous forms which have become extinct in Europe since the 
Miocene period. 

The characters of the several groups, as derived from the skele- 
ton, the dentition, the presence or absence of a coecum, and from 
geographical distribution, may be thus expressed : 

GALEOPiTHECiDiE. Galeopithecus. Pallas*. 

^ ^.^. 2—2 1—1 2—2 3—3 „, 

Dentition, i. ^— ^ , c. j— j , p.m. ^--^ , M. g— ^ = 34. 

* Bulletin de la Soc. Gdolofjiqne de France. 1849. Vol. vi. p. 56. 

« TaUas. Acct. Pctrop. iv. i. p. 208, Tab.VIII. De Blainville, Ostiograplne, 
Loipur. Plfl. VI. VIII. IX. Watcrhoufle, Trans. Zool. Soc. ii. p. 336, PI. LVIII. 
Wagner, Schreb. Supplem. i. p. 318, v. p. 522. 
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CFaniam broad, depressed; muzzle obtuse; skull broadest between 
posterior roots of zygomata, which are complete and sti'ong, but short; 
well-developed post-orbital processes, sometimes enclosing orbits; mar- 
gin of orbit sharp, with a small process in front ; orbit large, temporal 
fossa rather small ; no ali-sphenoid canal ; concave posterior margin 
of palate &r forwards ; pterygoid fossa minute ; no basi-sphenoidal 
or paroccipital processes; large swollen mastoid process on each 
side; strong post-glenoid process, tending much forwards; optic fora- 
men large ; foramen rotundum and sphenoidal fissure represented by 
one opening; a supra-orbital, but no sub-optic foramen; several small 
snb-orbital foramina on each side; anterior palatine foramina very 
large ; lachrymal foramen small, opening within the orbit; upper 
canine and second incisor each with two roots ; lower incisors pecti- 
nated; upper and lower molara veiy complex ; 13 or 14 dorsal, 5 t)r 6 
hmar, 5 or 6 sacral, and many caudal vertebrae ; ribs very broad ; 
clavicles long, a scapho-lunar bone, but no os intermedium; ulna 
anchylosed to radium; fibula complete, but smallest towards its upper 
end ; metatarsals shorter than digits ; 5 digits to each extremity ; a 
laige coecum. HabiUU. South-eastern Asia and Indian Archipelago. 

MACROSCELIDIDiE. 

Dentition, i. g — ^ , c. tZJ, p.m. «— « • 

Skull broadest between posterior roots of zygomata, which are com- 
plete and rather deep; orbits not encircled by bone; generally no post- 
orbital processes ; dorsum of muzzle concave transversely ; palate 
sometimes decidedly extending backwards beyond last molar ; orbit 
large, temporal fossa very small ; no ali-sphenoid canal, malar imper- 
forate ; carotid, post-glenoid, and sub-optic foramina ; one opening 
representing both sphenoidal fissure and foramen rotundum ; foramen 
ovale large ; lachrymal foramen opening well within the orbit ; coro- 
noid process of mandible not rising much, if at all, above condyle ; 
canine close to premaxillary suture ; last upper premolars not more 
vertically extended than the true molars ; upper molars quadri- 
cuspidy the anterior and posterior cusps being connected by tmnsverse 
ridges ; 13 dorsal and 6 or 8 lumbar vertebrsB ; lumbar transverse 
processes much extended antero-posteriorly ; no hyperapophyses ; 
hypapophyses beneath lumbar vertcbite ; scapula with a long nieta- 
cromion ; clavicles slender ; scaphoid and semi-lunar separate ; pelvic 
symphysis elongated ; metatarsus as long as, or longer than, digits, 
and much longer than tarsus ; sometimes only 4 digits ; a coecum. 
HabiUU. Africa. 

Macboscelides ^ Smith . 

Dentition, i. g— ^ , m. ^— ^ or j— . 

» De Blainville, 0«t€ographie. Insoctivorcs, p. 57, Pis. III. V. VII. VIII. X. 
Wagner, Schrebcr Supplem. ii. p. 81, v. p. 534. Daveruoy, Mem. de StroMb. i» 
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Skull sometimes much inflated by air cavities ; always much con- 
tracted between orbits ; no post-orbital process ; large defects of ossi- 
fication in the palate; pterygoid fossa extending forwards to posterior 
margin of palate; sub-optic foramen not conspicuous; infra-orbital 
oancd very short, the lachrymal foramen opening immediately above 
posterior termination of infra-orbital canal ; angle of mandible elon- 
gated ; upper incisors and canines all of much the same size ; third 
incisor with a single root ; third lower molar but little smaller than 
the first or sec« )nd ; 6 or 7 lumbar vertebrse ; cervical spines very 
rudimentary; ulna anchylosed to radius; ^ve digits to each extre- 
mity. IlcUntat, Africa, including the northern part. 

Petrodeomus*. Peters. 

Dentition, i. ^—^ , m. ^r-— . 

A strongly-marked sagittal ridge ; skull never much inflated ; no 
post-orbital process ; large defects of ossification in the palate ; ptery- 
goid fossa extending forwards to the posterior margin of palate ; sub- 
optic foramen conspicuous ; infra-orbital canal short ; angle of man- 
dible elongated ; first upper incisor very much larger than the second ; 
third incisor with two roots ; third lower molar but little smaller 
than the first or second ; 7 lumbar vertebrse ; cervical spinous pro- 
cesses very small ; ulna anchylosed to radius ; 5 digits to the manus, 
4 to the pes. Habitat, Eastern Africa. 

Rhynchocyon*. Peters. 

_ ^... ^ 1—1 0-0 3—3 

Dentition, i. g— ^ or g— g , m. g— g . 

A strongly-marked sagittal ridge ; skull never much inflated ; cranium 
proper, broad, flattened above and very little narrowed between the 
orbits ; a marked post-orbital process ; no defects of ossification in the 
palate ; pterygoid fossa not nearly extending so far forwards as the 
posterior margin of the palate ; premaxilla very small ; suhoptic forsr 
men conspicuous; infra-orbital canal very long, the lachrymal fora- 
men opening in fi'ont of its posterior termination ; angle of mandible 
very short ; canine very much larger than the incisor, ^and with two 
roots ; third lower molar considerably smaller than the first or second 
one ; 8 lumbar vertebrse ; cei-vical spines pretty well developed ; ulna 
complete; only 4 digits to either maiius or pes. Habitat, Eastern 
Africa. 

Tab. I. n. m. p. 60. Dr Andrew Smith, ZooL Smith Africa, PI. XV, Prof. 
Peters, Reise Nach. Motsambique, p. 87, Tab. XXIL Geofif. St Hilaire, Ann, 
8c, Nat, 1829. xviii. p. 166—173. 

1 Prof. Peters, ReUe nach MoMambique, p. 92, Tab. XXII. and XXILL. 
Wagner, Schreb, Supplfvi, v. p. 638. 

s Prof. Peters, Rn*e nach Mossambique, p. 100, Tab. XXII. and XXIII. 
Wagner, Schreb, Sapplem, v. p. 631. 
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* 

1--1 3—3 

'•3»_3» ^l_l» ^3—3' 

skull broadest between the posterior roots of the zygomata, which 
are complete and slender; orbits enclosed by bone or at least a post- 
orbital process ; dorsum of mnzde convex transversely ; an external 
alinsphenoid canal ; molar peiibrated ; carotid and post^glenoid fora- 
minay but no sub-optic foramen; foramen ovale a narrow aperture 
vddely separated from the spheno>orbital opening ; lachrjrmal fora- 
men at margin of orbit or rather without it ; coronoid process of 
mandible rising much above condyle ; canine not close to premaxil- 
laiy sutui*e ; upper molars with four more or less marked principal 
cusps aad.an external cingulum, which tends to form^ with the two 
outer principal cusps, two triangular prisms; 13 dorsal, 5 to 7 lumbar 
T'ertebne ; lumbar transverse processes not much antero-posteriorly 
extendi d ; well-developed hyperapophyses ; no hypapophyses ; sca- 
pula with only a rudimentary metacromion ; clavicles dender ; a 
acapho-lunar bone and os intermedium ; pelvic symphysis elongated ; 
tibia and fibula distinct^ ; metatarsus but very little longer than the 
tarsua; 5 digits to each extremity; a ooecum. HdbUaL South- 
eastern Asia and the Indian Archipelago. 

TuPAiA*. Rifles. • 

_. ^.^. 2—2 1—1 3—3 3—3 , ,, , 

Dentition, l ■= — 5 , c. ^ ^, , p.m. = — 5 > ^ g — q r sk^U nouch 

narrowed anteriorly; zygoma very slender; orbits large and com- 
pletely encircled by bone; anterior margin of orbit sharply prominent; 
-a process above the lachrymal foramen ; temporal fossa very small ; 
posterior margin of palate not thickened ; small defects of ossification 
in palate ; pterygoid fossa very small, and distant from palate ; no 
paroccipital pi*ocess; post-glenoicT process rudimentary; molar with a 
large perforation ; foramen rotundum distinct from spheno-orbital 
fissure ; a supra-orbital foramen ; infra-orbital canal long and nar- 
row; posterior palatine foramen large; cingulum of upper molars 
devtdoping cusps ; triangular prisms rather well-developed ; the two. 
hinder upper premolars much more vertically extended than the true 
mc^ars; caudal vertebrae numerous. HahUctL South-eastern Asia 
and Indian Archipelago. 

Ptildcercus*. Gray. 

^ X... 2—2 1—1 3—3 3—3 , ,, , 

Dentition, i. g — ^ , c. y— =■ , p.m. ^ — ^ , m. q:^; ^^^1 °^^<^1^ 

1 I pretnme that PHlocereui and Hylomyt agree with Tupaia in this character. 

* Horsfleld'B Zool. Researches, 1624. 8 plates. Kaffles, Linn. Trans, xiu. 
p. 267. Miiller und SchlegeL Verhandel. 1839—1844. De Blainville, Insectivores. 
PU. m. VI. and X. F. Cavier's Dents des Mammifbres, No. XVII. Owen's 
Odontography, PI. CXI. fig. 3. Wagner, Schreb. SuppUm. 11. p. 87, v. p. 625. 

» Or^, Pro. Zool. Soc. 1848, p. 24, and Zoolo<jy of Voyage of U.M.S. Samet- 
nuig, 1850, p. 18, PI. 5.\ Wagner, Schreher Supplem. v. p. 628. 

VOL. 11. 10 
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narrowed behind the post-orbital processes ; orbits very nearly encircled 
by bone; the anterior margin of each not sharply prominent; no pro- 
cess above the lachrymal foramen ; temporal fossa large ; posterior 
margin of palate slightly thickened; no defects of ossification in 
palate; ptei^goid fossae distant from palate; a ridge-like paramastoid 
process; post-glenoid process rather large; malar perforation very 
small; foramen rotundimi and spheno-orbital fissure represented by a 
single opening; no supra-orbital foramen; infra-orbital canal lai^ 
but very short ; posterior palatine foramen very small ; external dn- 
gulum of upper molars not developing distinct cusps; last upper 
premolar much more vertically extended than the true molars, caudal 
vertebrsB numerous. HahitoU, Borneo. 

Htlomts \ MiiUer and SchlegeL 

- ^.^. 3—3 1— I 4—4 3—3 , „ ^ 

Dentition. L ^ — « i c. , . , p.m. . . , m. ^ — « ; skull not 

much narrowed anteriorly; rather so between the orbits; only a 
small post-orbital process ; a process above the lachrymal foramen ; 
no defects of ossification in palate; pterygoid fossse extending for- 
wards to posterior margin of palate ; malar with a small perforation ; 
infra-orbital canal rather large, but not much elongated ; no supra- 
orbital foramen ; external cingulum of upper molars not developing 
cusps ; last upper premolar much more vertically extended than the 
true molars ; caudal vertebra few in number. HalnkU, Java, Suma- 
tra^ and South-eastern Asia. 

ERINACEEDiE. 

L a ^ — r , iL ^ — 5 ; skull broadest between the pos- 
terior roots of the zygomata, which are complete, though somewhat 
slender; no post-orbital process; a ridge and process in front of 
orbit ; temporal fossa large ; pterygoid fossse well developed ; a trans- 
verse ridge at posterior part of palate, with a narrow traiisverse plate 
behind it ; paroccipital and mastoid processes ; nasals separate ; malar 
imperforate, small, suspended in zygoma ; a glenoid but no distinct 
carotid foramen ; foramen rotundum distinct from sphenoidal fissure ; 
optic nerve traversing an elongated and very small canal ; a sub-optic 
foramen ; infra-orbital canal rather long ; no true ali-s])henoid canal ; 
lachrymal foramen opens just in front of orbit ; ascending ramus of 
mandible very concave externally; first two upper molars quadricuspid, 
with an oblique ridge in each connecting the postero-external cusp with 
the antero-internal one; 14 or 15 dorsal vertebrae and 5 or 6 lumbar 
vertebrae ; no hyperapophyses or hyjiapophyses ; all lumbar processes 
small ; clavicles slender ; scapula with a long, pointed metacromion 
process ; ulna complete and distinct ; a scapho-lunar bone and os 

» Muller und Schlegel, Verhandel, i. p. 60, Tab. XXV. fig. 4^7. Wagner, 
Schreber Supplem. n. p. 554, and v. p. 530. Blyth, Journal Asiatic 8oc* Bengal, 
1859, p. 293. 
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intemiediam ; pabic 83rmph}rsi8 very small or absent ; fibula anchjr- 
loaed below to tibia ; metatarsus short ; 5 digits to each extremity ; 
no oc»cum. HabiM. Europe^ Asiai Africa. 

Ubinaceus*. linniBus, 

J 3 2 3 

I. 5 — 5 , P.M. Q — X ; fikull slightly oonstricted between tiie orbits ; 

transyerse plate behind the postmor palatine ridge, continuous wit^ 
outer walls of pterygoid fosssB ; defects of ossiiiGation in palate ; no 
external ali-sphenoid canal ; mesopterygoid fossa ending posteriorly 
in an excavation of the hobsiB cranu; suboptic foramen small and 
hidden; spheno-palatine foramen close to the foramen rotundum; 
upper canine small, generally with two roots ; third upper and lower 
molars very small; 3 sacral vertebrae; caudal vertebrae not numerous; 
spinous process of axis moderate ; humerus generally with no supra- 
oondyloid foramen ; tuberosity of ischium not much prolonged back- 
wards ; femur with a moderate ecto-gluteal ridge. ffabiUU. Europe, 



Oymkura.'. Vigors and HcHnsfield, 

I. Q—Sf P»M. . ; skull much constricted between the orbits; 

transyerse plate behind posterior ridge of palate, not continuous with 
outer walls of pterygoid fossae ; no defects of ossification in palate ; 
an external ali-sphenoid canal ; meso-pteiygoid fossa not ending pos- 
teriorly in any excavation ; sub-optic foramen large and conspicuous ; 
spheno-palatine foramen remote from foramen rotundum; upper 
canine large and conical, with one root ; third upper molar quadri- 
cuspidate ; third lower molar quite like the second ; 6 sacral verte- 
brsB ; caudal vertebrae numerous ; spinous process of axis very large ; 
tubrnxaty of ischium much prolonged backwards ; femur with a very 
strong ecto-gluteal ridge. Habitat, Malacca, Sumatra. 

OsNTETIDiB. 

a— 2 1—1 3—3 

^ * ^T^' ^3—3' 

skull very cylindrical, broadest between the glenoid surfisices; no 
sygoma ; no post-orbital process ; no process and, generally, no ridge 
in front of the orbit ; temporal fossa large; no pt^ygoid fossa; paroc- 
cipital and mastoid processes ; nasals united ; malar imperforate ; a 
glenoid, but no distinct carotid foramen; foramen rotimdum one with 
i^henoidal fissure ; optic fwamen very small, but not forming a long 

1 Pe Bhdnyille, IruecHvareM, p. 86, PL VI. YIl. YIIL and X. F. OuTiar, 
Dent$ dei Mammifhr€», No. XYI. Owen, Odontography, ii. PL CX. fig. 6. 
W^igner, Supple, ii. p. 10. 

t x>e Blamyille, InsecHvorei, PL VI. and X. Owen, Odontography, ii. PL 
OXI. fig. 4. Honfield and Vigors, Zoolog. Journal, ui. p. 2i0. PL YIIL 
Ws^Sner, SekreJf. Supplem. u. p. 45, y. p. 533. 

10—2 
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canal; no sub-optic foramen; infina-orbital canal short and ¥dde; 
lachrymal foramen openingclose to, or just in front of, anterior margin 
of orbit ; a true ali-sphenoid canal ; no external ali-sphenoid canal ; 
upper true molars each forming one triangular prism, the two exter- 
nal principal cusps of a quadricuspid molc^ being here represented by 
a single prominence; lower true molars with very small posterior 
processes; 15 to 19 dorsal vertebrse ; lumbar processes small; no 
hypapophyses in the trunk, but distinct hyperapophyses; scapula with 
an obtuse metacromion process ; a suprar<;ondyloid foramen to hume- 
rus ; an OS intermedium ; pubic symphysis very small ; tibia and 
fibula distinct*; metatarsus short; 5 digits to eacb extremity; no 
coeciun. Habitat. Madagascar and West Indies. 

Centetes*. llh'ger. 

2 2 3 3 

I. Q— o> P»M. ^ — ^ ; no inter-ocbitat constriction;, skull exceed- 
ingly cylindrical ; posterior margin of palate thickened ; meso-ptery^ 
goid fossa ending posteriorly in an excavation of the bcuia cranU ; a 
slightly-marked prominence firom the inferior margin of the mandible, 
and placed some distance in front of the angle ; a glenoid foramen ; 
posterior palatine foramen large ; no defects of ossification in palate ; 
ascending ramus of mandible only slightly concave externally; ca- 
nines long, pointed ; apex of lower canine received into a fossa ; first 
upper incisor small ; second upper premolar not like the true molars ; 
18 or 19 dorsal vertebrae; a scapho-lunar bone. Habitat. Mada? 
gascar. 

Ericulus". Is. Qeoff; 

2 2 3 3 

I. -^ — o 9 P'^ o — Q i T^o inter-orbital constriction; posterior masgila 

of palate not thickened, and projecting much backwards, beycmd the 
last molars ; meso-pterygoid fossa ending posteriorly in an excavation 
of the basis cranii ; no glenoid foramen ; no defects of ossification in 
palate ; posterior palatine foramen small ; ascending ramus of mandi- 
ble only slightly concave externally; canines not much elongated; 
second upper premcjar shaped like the true molars; scaphoid and 
semi-limar bones separate. HaMtat. Madagascai:. 

EcniNOPS*. Martin. 

2 2 2 2 

I. -X — 7, , P.M. ^ — 5 ; no inter-orbital constriction; posterior margin 

^ I presume that Echinaps agrees with the other genera of the Centetida in 
this character. 

• De Blainyille, Insectivores, PI. IV. VI. and X. F. Cuvier, DetUt de$ 
Jliammiftrest No. XIX. Owen, Odontography, PL CX. fig. 6. Wagner, Schreh. 
Supplem, II. p. 30, y. p. 682. 

» Is. Geoflf. Mag. de ZooU 1839, p. 26. De Blainville, Insectivores, PL VI. 
and X. Wagner, Schreb, Supplem. ii. p. 33 and 661, and v. p. 684. Peters, 
Monatsber, Akad, Wissen, Berlin, 1866, p. 286. 

« Martin, Trans, Zool, Soc. ii. p. 219, PL XLVI. Peters (Eohinogale), 
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of palate not thickened, and projecting a little beyond last molars ; 
meso-pterygoid fossa not ending posteriorly in an excavation of the 
basis eranii; posterior palatine foramen small; ascending ramus of 
mandible only slightly concave externally ; first upper incisor much 
larger than the second ; canines not much elongated ; second upper 
premolar shi^>ed like the true molars. Habitat. Madagascar. 

SoLENODON \ Brandt. 

2 2 4—4 

I. g g , P.M. T^^ ; skull not very cylindrical ; cranium some- 
what constricted between the orbits; posterior margin of palate 
thickened; a ridge in ^nt of the orbit; meso-pterygoid fossa not 
ending posteriorly in an excavation of the basis eranii; no parocci- 
pital process ; premaxilla somewhat produced ; ascending ramus of 
mandible deeply concave externally ; condyle much transversely ex- 
tended ; a sharp process from the inferior margin of the mandible 
some distance in front of the angle ; large glenoid foramen ; posterior 
palatine foramen moderate ; lachrymal foramen just in frx)nt of the 
orbit ; first upper incisor much larger than the second ; canine very 
small ; apex of second lower incisor received into a fossa ; 15 dorsal 
vertebras ; a scapho-lunar bone. Habitat. Hayti and Cuba. 

POTOMOOALIDiE*. POTOMOOALE. Du ChaiUu. 

Dentition, i. » ^ , c^ — r-, p.m. ^ — - , ^'^ZT^^ BkvM not 

cylindrical; broadest between the glenoid surfaces; no zygoma; no 
post-orbital process ; no ridge or process in fit>nt of the orbit ; tempo- 
ral fossa large ; no pterygoid fossa ; paroocipital processes directed 
backwards ; nasals united ; molar imperforate ; very lai^ge precondy- 
loid perforations; a small glenoid but no distinct carotid foramen; 
foramen rotimdum one with spheno-orbital fissiu^ ; optic-foramen very 
small, but not forming a long canal ; a sub-optic foramen ; infra-orbi- 
tal cajial short and wide ; no lachrymal foramen ; a true ali-sphenoid 
canal ; no external ali-sphenoid canal ; Upper true molars each form- 
ing two very narrow and approximated triangular prisms, the two 
external principal cusps of a quadricuspid molar being represented by 
two distinct prominences ; lower true molars with rather large poste- 
rior processes ; 16 dorsal vertebrse ; caudal vertebrae numerous ; lum- 
bar processes small ; decided h3rperapophy8es ; scapula without a meta- 
cromion ; no clavicles ; no suprarcondyloid foramen to humerus ; ulna 

MonaUhr. Akad. W. Brrlin. 1865, p. 286. Wagner (Echinogale), Sekreb. Sup- 
pUm. u. p. 80 and 549, v. p. 585. 

* Brandt, Mem. de Petenb. 1838, 6th series, n. F. Poey, Memorias iobra la 
kiitoria natt^al de la Ula de Cuba. i. Habana, 1851, p. 28. Peters, Abhand- 
bmgen de$ K. akad. der WU»en. zu Berlin. 1864, p. 1, PI. 1—8. De Blainville, 
ItuecHvorei, p. 53, PI. V. and IX. Owen, Odontography, PI. CXI. fig. 1. Wagner, 
Sehreb. Supplem. n. p. 79, v. p. 566. 

« Prof. Allman, Tram. Zool. 8oc. vi. p. 1, PI. I. and II. Prof. J. V. Barboza 
da Bocage, 1* Claua da Academia de 27 d'Abril, 1865. Lisbon, described under 
the name Bayonia velox. Peten, MonaUbr. Akad. W. Berlin. 1865, p. 286. 
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■ 

complete and distinct; scaphoid and semi-lunar bones separate; no os 
intermedium ; pubic B3rmphy8is very small ; tibia and fibula ancbylosed 
together below ; fire digits to each extremily ; no ooecum« HabUat, 
Old Calaber. 

Chbtsochlorid A \ 

I. q — Q , 0. Y^ > M. 3^ ; fik^l very broad and high, tapering 

sharply forwards; greatest bi*eadth between the posterior roots of the 
scygomata which are complete, and rather deep arches ; no post-orbital 
process; occiput not sloping much forwards; premaxilla peculiarly 
produced; lambdoidal ridge traversing summit of cranium; no ridge 
or process in front of orbit; no ali-sphenoid canal ; no pterygoid fossa; 
no paroccipital process; glenoid surface veiy small; ascending ramus 
of mandible very low, peculiarly truncated; coronoid process very 
low; a carotid foramen; a small glenoid foramen; sphenoidal fissure 
and foramen rotundum represented by one opening; infraorbital 
foramen large and single; lachrymal foramen minute; true molan 
each in the form of a triangular prism ; first upper incisor larger than 
the second; canine small; 19 or 20 dorsal vertebrse; cerviced neura- 
pophyses not very narrow antero-posteriorly ; no cervical hypapo- 
physes; spines of dorsal and lumbar vertebrse well developed; no 
i» hyperapophyses; no hypapophysial ossicles beneath the lumbar verte- 
bne; manubrium slightly keeled, but not much enlarged; clavicles 
long and very slender; himierus not veiy short; idna complete and 
distinct; scapula broad, with a blunt metacromion; scaphoid and 
semilunar distinct; no sickle-shaped carpal ossicle or os intermedium; 
pelvis widely open below; tibia and fibula anchylosed together in- 
feriorly; 4 digits to manus, 5 to pes; no ccBcum; an ossified tendon 
in the fore-ann. Habitat Southern and Eastern Africa. 

Chbtboohlobis. Lac^pMe. 

8 3 

M. Q q ; a vesicular enlargement in the temporal fdssa; lower 

molars without any posterior process. 

Oaloochlobis. St O. Mivart 

2 2 

M. g — ^ ; no enlargement in the temporal fossa; lower molan 

with a marked posterior process. 

TALPIDiE. 

Y \ 3 3 

C. f IL -x — 5 ; cranium very broad behind, but not high l 

1 DcL BlainTiUe, Intectivore». PI. V. VII. Vm. and IX. F. Outier, Dmt» 
des MamnUftres. No. XVm. Owen, Odontography. PL CX. fig. 1. Wagnw, 
Sehreh, ehmpUm. n. p. 118, v. p. 579. Peien, Bei^e naeh MaaiMiUnque. p. W, 
Tab.XXIL 
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tapering mnch, but graduaUy, forwards; greatest breadth behind the 
posterior roots of the zygomata, which are complete but exceedingly 
slender arches; occiput inclined much forwards; no post-orbital pro- 
cess ; no ridge or process in front of the orbit ; temporal fossa small ; no 
ali-sphenoid canal ; meso-pterygoid fossa not ending posteriorly in any 
excavation of the basis cra/nii; foramen magnum very large; no par- 
occipital or mastoid processes ; glenoid surface small, and situated high 
up; no distinct post-glenoid process; ascending ramus of mandible 
not very low; supra-occipital enormous; generally a large pterotic; 
meatus auditorius extemus opening decidedly below the glenoid sur- 
&ce; a carotid, but no glenoid foramen; foramen rotundum and 
i^heno-orbital fissure represented by one opening; infra-orbital fora* 
men very large; lachrymal foramen very small; molars above and 
below each formed of two triangular prisms; cervical neurapophyses 
very narrow antero-posteriorly ; no cervical hypapophyses; spines of 
dorsal and lumbar vertebrae small; no hyperapophyses; autogenous 
hypapophysial ossicles beneath the interspaces of the lumbar vertebrae; 
manubrium keeled; scapula long and very narrow; radius and ulna 
durtinctj an 08 intennedium; no symphias pubis; tibiii and fibula 
confluent below; 6 digits to each extremity; no coecum, HabiiaL 
Europe, Asia, including Japan, and North America. 

Talpdia. 

No distinct pterygoid fossa*; pterygoid region inflated; coronoid 
process not veiy elevated; spiculum of bone boimding infl:«-orbital 
fiuramen above, very narrow; as many as three incisors above; manu- 
brium very elongated; clavicles very short and broad; no meta- 
cromion process; a sickle-shaped oaipal ossicle. HabiJkU. Europe, 
Asia^ North America. 

Talpa*. Linnaeus. 

3— 3» 1—1 4—4 3—3 

^ 2or3-3or2 > c. 3-j , p.m. ^-j , M. ^-3 ; cranium very 

slightly constricted between the orbits ; palate with no posterior thicken- 
ing, but a small defect of ossification on each side; a very large 
pterotic ; a fissure bordering epiotic ; posterior palatine foramen large ; 
anterior palatine foramen small; all the incisors very small; upper 
canine very elongated; lower canine small; posterior cusps of pre- 
molars very small; 5 or 6 lumbar vertebrae; caudal vertebrae few; 

^ I eannoi be sure as to Condylnra in this respect. 

* De Blainville, OstSographie Inseetivores, PI. I. V. and IX. F. Cnrier, DenU 
de$ Mammifirea. No. XXTT. Owen, Odontography, PL CX. fig. 8. 0. Oiebel, 
ZeiUehr. /. d. get, NaturwUs, Halle, Bd. 12. 1858. p. 895 to 405. Wagner, 
Sehreb. Supplem, n. p. 106, v. p. 576. 

" Since the abore was written Mr C. Spenoe Bate, F.B.B. has proved by an 
lamination of the young the correctness of Prof. Owen's formula. Abstract of 
a paper read at the Odontological Society of Great Britain, published in the 
Annali and Mag, of Nat. Hitt, for Jane 1867. 
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ultiniate phalanges of manus much the longest, bifurcating. HabUcU, 
Europe and Asia. 

CoNDYLURA*. lUiger. 

3—3 1—1 4—4 3—3 ^ , , . 

I. o — Q, C.J— r-, P.M.-J— j, M. g— g; no fissure bordering 

epiotic; meatus auditorius with a very large external opening; muzde 
much attenuated anteriorly; first and third upper indsors much 
larger than the second ; upper canine very small ; lower canine much 
larger than lower incisors; lower third incisor much smaller than the 
first or second; posterior cusps of premolars very large; 7 lumbar 
vertebrse; caudal vertebrae numerous; ultimate phalanges of manus 
not bifurcating. Habitat. North America. 

ScAPANUS*. Pomel. 

3—3* 1—1 4—4 3—3 ^ . , . 

L «— Q » c. r: — = , P.M. - — -i , M. ,^ Q ; no fissure bordering 

the epiotic; cranium with a veiy slight inter-orbital constriction; 
palate not extending back beyond the last molars ; first upper incisor 
much larger than the second or third one; the two upper posterior 
incisors, the upper canine, and first two premolars, all of nearly the 
same size; lower incisors, canines, and premolars, very gradually in- 
creasing in size firom before backwards. Hahitat, North America. 

ScALOPS *. Ouvier. 

3_3 1—1 3—3 3—3 . .,, 

I. g— 2 , c. ^-Q , P.M. g— g , M, g— g ; cranium with a very 

marked inter-orbital constriction ; no fissure bordering the epiotic; 
palate extending back beyond the last molars ; first incisor very large^ 
second and third minute; upper canine long and conical, and much 
more vertically extended than the first upper premolar; second lower 
incisor much larger than the first. Hahitat North America. 

Mtooalina. 

A distinct pterygoid fossa; pterygoid region not inflated; no open 
fissure bordering epiotic; coronoid process very lofty; never as many 

* De BlainvUle, Insectivores, PI. I. V. and IX. F. Cuvier, Dents det Mam- 
mifhres. No. XXII. bis. Wagner, Schreb, Supplem, ii. p. 118, v. p. 674. S. F. 
Bfdrd, Mammals of N. Western America^ p. 71. 

* Pomel, Bulletin de la Soc. Giologique de France, 1849. vi. S. F. Baird, 
Mammals of N. Western America, p. 68, PI. XXX. Le Conte, Pro, of Acad, of 
Philadelphia, vi. p. 326. Bachman, Joum. Acad, n, s, Phil. vm. 1839. 68. 
Wagner, Schreb,. Sttpplem. v. p. 674. 

^ Prof. Peters considers that there are bnt four upper incisors. 

* De Blainville, Insectivores, PI. V. and IX. F. Cuvier, Dents des Manrnti- 
fh-es. No. XXII. Owen, Odontography, PI. CX. fig. 2. Giebel, ZeiUckr, f. d, 
ges. Natunviss. Halle, Bd. 12. 1868. p. 896 — 406. Wagner, Schrdt, Supplem, 
n. p. 102, v. p. 671, 807. Baird, Mammals of N, Western America, p. 68, 
PL XXX. Bachman, Bofton Journal N, H. 1843. n, 28. Le Conte, Pro. of 
Acad, of Philadelphia, vi. p. 326. 
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as three incisors above*; first upper incisor longest tooth of upper 
jaw; manubrium not veiy large; clavicle and humerus elongated; a 
metacromion process; no sickle-shaped carpal bone. 

Mtooale*. Cuvier. 
2—2 1—1 5—5 3—3 . .^, 

^2=2' ^'1=1' ^'^5^' ^3=3^ ®^^*^^°* ^**^ * ^®^ 
marked inter-orbital constriction; palate prolonged beyond the last 
molar; its posterior margin thickened; a large perforation in each 
exoccipital; anterior palatine foramen very large; in£:u-orbital fora- 
men bounded above by a broad spiciilum of bone; the very small 
lachrymal foramen opens at the anterior side of the upper end of the 
spiculum ; first upper incisor the largest and longest of all the teeth ; 
second upper incisor very small; cervical neurapophyses mere fila- 
ments; many caudal vertebrae; pes rather, or very, elongated, both 
absolutely, and compared to manus. Habitat, Eastern and Western 
Europe. 

- Urotrichus*. Temminck. 

2—2 1—1 4—4 3—3 , , , . 

I. =— r , c J— Y , P.M. 7 — J, M. g — g ; lachrymal foramen im- 
mediately above the middle of the infi:u-orbital foramen; no large 
exoccipital perforation; infra-orbital foramen bounded above by a 
very slender spiculum' of bone; second upper incisor of considerable 
size, though not nearly so large as the first incisor; few caudal verte- 
brae; pes not elongated. Habitat. Japan and Western N. America. 

SoRiciD^ SoREx\ ' Linnaeus. 

4—4 1—1 2—2 3—3 

'•1_1' ^'\—\' ^-^1=1' ^3=3' 

3_3 i_i 2—2 3-3 



or I. "z z" • C. • _ • P.M. ^ - • H. 



o > 



1—1' 1—1' 1—1' 3—3 

3_3 i_i i_i a__3 

orLj— J, c. J— J, P.M. j_^, M. ^_2, 

2—2 1—1 1—1 3—3 

ori.j_^, c.j_j, P.M.y— J, M.g— ^; 

^ Possibly there may also be only four upper incisors in Scalops and Scapanm. 

* J. F. Brandt, Archiv fur Natur, 2 Jahrg. 1836. i. p. 176. GeofiE. Mem. 
du Mum. i. Tab. XV. figs. 10—12. 1816. De BlainviUe, Iruectivores. PI. IL 
V. and IX. F. Cnvier, DenU des Mammifhref. No. XXI. Wagner, Schreb. 
Supnlem, ii. p. 95, v. p. 667. 

* Temminck, Fauna Japan, i. p. 22, Tab. IV. fig. 6 — 11. Wagner, Sckreber 
Sup^em. V. p. 669. Spencer F. Baird, Mammals of Western N. America, p. 76. 

PI. xxvm. 

* De BlainviUe, Insectivores. PL II. V. and X. F. Cuvier, Dents des Mam- 
mifhres. No. XX. Owen, Odontography. PI. CX. fig. 4. Duvemoy, Magasin 
de Zoologie. 1842. Wagner, Schreb. Sujyplem. i. p. 47, v. p. 639 and 802. Dr 
E. Brandt, Russian Memoir of 1866, before referred to. Spencer F. Baird, 
MammaU of Western N. America, p. 7—66. 
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cranium broad behind, tiering forward; greatest breadtih behind the 
glenoid sui&ces; no post-orbital process; occiput sloping much for- 
wards; no pterygoid fossa; no zygoma; pterygoid region not inflated; 
meso-pterygoid fossa ending posteriorly in no excayation of the hasis 
crcmii; no ali-sphenoid canal ; a large aperture on each side of the base 
of the skull; large and antero- verted post-glenoid processes; £>ramen 
rotundum and sphenoidal fissure represented by one opening; infra- 
orbital foramen considerable, limited above by a thick bar of bone; 
inside of ascending ramus of mandible with a peculiar and deep ex- 
cavation; articular surface of condyle looking iMtckwards; angle veiy 
attenuated; first incisor much larger than the others, and always with 
2 cusps; upper canine always smaller than the smallest upper incisor; 
upper molars with two triangular prisms; lower incisor very elon- 
gated; lower canine smallest tooth of mandible; 13 to 15 dorsal ver- 
tebrae; 5 or 6 lumbar vertebrae; large cervical hypapophysee; no 
lumbar hypapophysial ossicles; well-marked hyperapophyses ; manu- 
brium broad, but not keeled; clavicle small and slender, not joining 
humerus; scapula short and broad; a bifurcating acromion process; 
generally a supra<x)ndyloid foramen in humerus; radius and ulna 
distinct; no sickle-shaped bone or os intermedium in carpus; ultimate 
phalanges not bifurcating; pelvis narrow, symphysis widely open; 
femur with a third trochanter; tibia and fibula confluent below; 5 
digits to each extremity; no coecum. Habitat, The Old World, and 
N. America. 



REVIEWS AND NOTICES OF BOOKS. 
Untersuchtjkgen zur vergleichende Anatomie deb Wir- 

BELTHIERE (Researches on the comparative anatomy of 
vertebrates) von Dr Carl Qegenbauer, professor of anatomy 
in Jena, erstes Heft — Carpus und Tarsus; zweites Heft — 
Schultergiirtel der Wirbelthiere \md Brustflosse der Fische. 
Leipzig, 1864-5. 

The object of the first two of these admirable memoirs is to 
give a systematic comparative account of the respective parts 
(the carpus, tarsus, and shoulder-girdle) in the vertebrate seriea 
With regard to the carpus and tarsus the author commences 
with the tailed Amphibians, in which, or some of them, these 
parts present a simple and regular structure, each consisting of 
nine cartilaginous pieces, arranged in two rows, with a central 
piece between the two, the several pieces having plain surfisu^eB 
adapted, mosaic-like, together, and capable therefore of little 
movement upon one another. He then traces through the 
higher members of the vertebrate seriea the several modifica- 
tions and deviations from this simple form, which are due to 
variations in size and shape, to coalescence of two or more into 
one, and to the failure of development of one or more. 

Thus the carpus consists in these Amphibians of three 
pieces (radial, idnavy and irUermediaie, Le. 'scaphoid,' 'cunei- 
form,' and 'semilunar') in the first row, of five pieces (1st, 2nd» 
3rd, 4th, and 5th ca/rpals, Le. 'trapezium,' ' trapezoides,' 'mag- 
num,' and 'unciform,' the latter representing carpah 4 and 5) 
in the second row, each bearing its metacarpal, and of a central 
piece sxuTounded by the others, and, in some few instances, in 
contact with them all. This number and order is retained 
pretty generally in the five-toed Amphibians and in Beptiles, 
sometimes, with a 'supernumerary' piece, as in the ulnar side 
of the second row in the Turtle, or, on both sides, in Emys; or 
two pieces may become united, as the radial and central^ and 
the 4th and 5th carpala in Emys. The diminution in the 
number of the digits is usually attended with a corresponding 
diminution in the number of the carpal pieces. In the Crooo- 



156 BEVIEWS AND NOTICES OF BOOKa 

dile> however, there are only the radial and vJ/nar in the first 
row; and the members of the second row are reduced in num- 
ber, in size, and in ossification. This form therefore, he regards 
jas conducting us to the carpus of the bird, in which the second 
row is absent, and the first is represented only by the radial 
and ulnar. In Mammals there is a nearer return to the type 
as regards number; though the forms (except in ordinary ceta- 
ceans) are very varied, each bone presenting distinctive features. 
Some of the pieces lose their individuality, as the 4th and 5th 
carpals, usually forming the ' unciform,' and the radial and in- 
termediate forming the *scapho-lunar' in camivora. The cen- 
trum is absent, except in Rodents and some Apes. This bone 
is not a detachment from the scaphoid or the magnum, but a 
reappearance of the central piece of the reptilian carpus. 

The results of the investigations of the tarsus, conducted 
in the same manner, are still more interesting and important 
In the tailed Amphibians, or some of them, the pieces are dis- 
posed as in the carpus, viz. three (tibial, fibular, and tnierme' 
diate) in the first row, five (tarsals) in the second row, and the 
central surrounded by the others, but belonging rather to the 
first than to the second row, all with flat opposed surfaces. The 
chief modifications are, besides the variety in the contour of 
the surfaces ; first, a reduction in the number of the first row, 
the tibial and intermediate forming the astragalus, with which 
the central is united in the Crocodile and some Tortoises, and 
in addition the^i^r in others; so that tlie one proximal bone 
in the tarsus of Emys is the representation of the four pieces 
of the Salamander. Secondly; this one proximal piece in the 
Lizards (Iguanas, Monitors, &c.) is closely, almost immoveably, 
connected with the tibia and fibula, and the movement of the 
foot is chiefly effected in the tarso-tarsal joint, that is, between 
the components of the first and second tarsal rows. We are 
thus prepared for the condition of the Bird. Here, the repre- 
sentatives of the proximal row are not, as usually supposed, ab- 
sent, but united to the lower end of the tibia, forming a * tibio- 
tarsar bone; while the representatives of the distal row are 
united with the metatarsals forming the 'tarso-metatarsal' 
bone; and the joint, accordingly, is not between the latter and 
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the tibia, but between the two rows of the tarsus, and is, there- 
fore, a tarso-tarsal joint. 

The proximal element of the tarsus, thus regarded by the 
author as united with the lower end of the leg-bones, requires, 
we think, to be more clearly distinguished from their epiphysis 
before this view can be fully accepted. A cartilaginous piece 
with one or two osseous nuclei exists here in connection with 
leg-bones. It has hitherto usually bee^ assumed to be the epi- 
physis: of those bones. If it be, as the author maintains, the 
representative of the first tarsal row, then the epiphysis is want- 
ing, its place being supplied by the tarsal series. That is to 
say, either the epiphysis or the first row of the tarsus is absent; 
and it is rather a nice point to determine which is the absentee, 
especially as there is usually a.n epiphysis at the upper end of 
the tibia. The comparative infrequency of epiphyses in birds 
is a point in favour of the author's views, which further derive 
much support from his observation, that the cartilaginous piece 
referred to is not originally a part of the tibia, but is, at firstj 
sepai^te^ and subsequently coalesces with the cartilage of the 
tibia. 

In the Mammalian tarsus, Gegenbauer regards the 'astra- 
galus' as the representative of the tibial and the intermediate of 
the amphibian, and as corresponding therefore with the 'sca- 
phoid' and 'semilunar' ('the scapho-lunar* of the camivora) in 
the carpus. The central position of the scaphoid, between the 
two rows of tarsal bones, shows it, he thinks, to be the repre- 
sentative of the central piece of the amphibian. 

The comparative description of the shoulder-girdle is 
very exhaustive. The conclusions are drawn much from de- 
velopment. He finds the shoulder-girdle to consist, on each 
side, of two parts; a primary part formed of one continuous 
piece of cartilage, by the ossification of which commencing at 
separate points the 'scapula,' ' supra-scapula,' and 'coracoid* are 
differentiated ; and a secondary part, separate from the former, 
resulting mainly from membranous ossification which constitutes 
the clavicle. True, there is a cartilaginous basis for the latter 
in Mammals and Birds, but it is slight, the formation of bone iu 
it is by direct calcification, not by the process observed in other 
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cartilaginous bones^ aad no cartilaginous basis appears to exist 
in the lover vertebrate classes. The clavicles .of the two sides 
are connected by more or less distinct 'epistemal elements.' 
An ofi&et from the coracoid forms the 'procoraooid' or anterior 
ventral process of the Chelonians and the Lizards: the inter- 
vening space is converted into a ' fenestra' by a membranous or 
cartilaginous bond of union between the ends of the two pro- 
cesses; and a separate oAification may take place in it. 

The absence of sufficient connecting links forbids a dose 
comparison of the shoulder-girdle and pectoral fin of fishes with 
the corresponding parts in the higher vertebrates, (legenbauer 
finds the typical piscine form in the girdle and fin of Sharks and 
Rays, deduces the various forms of the different members of the 
class from this, and shows to what extent the component parts 
present homologous affinities with those of the typical (amphi- 
bian), and so of the other forms of the upper vertebrate classes. 

Topoobaphisch-Anatomischer Atlas nach Durchsnitten 
AN OEFRORNEN Cadavern herausgegoben von Dr W. 
Braune, Professor an der Universitat, Leipzig ; erste Liefe- 
rung. Leipzig, * Veit und Co. 

These are lithographic representations of sections made with 
a fine saw of a body which had been thoroughly frozen by im- 
mersion for three days in a mixture of ice and salt so as tP pre- 
serve a temperature of— 15*R., thus ensuring, perhaps, better 
than in any other way, correct drawings of the parts in situ. 
The structures are well delineated, the colouring is good; and 
the plates will prove serviceable both to teachers and students. 



KTJEHNE, TJebeb die Yerdauuno der EnvrEiszsTOFFB pubch dxh 
Pancreassapt (On the Digestion of Proteids by the Pancreas), 
von Dr W. Kuehne. Virchow, Archiv, xxxix. 130. (Besonders 

abgedriickt). 

Kuhne's investigation began as an attempt to settle the long 
disputed question of the action of Pancreatic juice cm Proteids; but 
the above pamphlet refers chiefly to the action of pancreatic ipfiifo^j? 
or rather of the pancreas itself. 
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A large dog waa bled to death, after having been well fed on 
hone-flesh fdz hours and also eighteen hours before. The pancreas^ 
after the &,t about it had been carefully removed, was washed aa free 
M possible finom blood with cold water, finely minced, and at once 
thrown into the warm water already containing the substance to be 
digested. This latter corndsted of white, well washed, well boiled 
fibrin of buUock's blooid. In this way 55 grammes of Pancreas (=15*2 
grms. of dry gland substance) were mixed with 400 grms. of boiled 
and pressed fibrin (= 382 grms. fibrin dried at 110" C) in 6 litres of 
water and exposed with frequent shaking to a temperature of 
40 — 45* C. It was found from numerous tnals most convenient to 
use the material in these proportions. 

The reaction of the mixture was fidntly alkaline and remained so 
daring the whole of the experiment, which lasted about six hours. 
By this time nearly the whole of the fibrin and pieces of pancreas had 
cliai4)peared. The undissolved residue was removed, the fluid freed 
from albuminates, &c by acidulation and boiling, the pepton precipi« 
tated by a profuse use of alcohol of 95 per cent, and Uie alcoholio 
filtrate evaporated down. From this concentrated filtrate Klihne ob- 
tained very remarkable quantities of tyrosin and leucin, and the 
motheo^ liquor, after removal of these bodies by crystallization, con- 
tained a substance which treated with chlorine water or calcic chloride 
gave rise to a deep dark violet colour due to almost black flakes 
swimming in a rose-red fluid. 

Thus 382 grms. dried fibrin -i- 16*2 grms. dried pancreas^ 397*2 
dried Proteids (chiefly) upon 6 hours digestion at 40 — 45*0, gave 
11-0 grms. undissolved residue + 42*5 albuminates, ^ » 53*5 grms. of 
undigested substance. 

There was a disappearance therefore of 343*7 Proteids, in place of 
which were obtained 211*2 grms. Pepton, 13*3 grms. Tyrosin, 31*6 
gnns. Leucin = 256*1 grms., leaving 87*6 grms. unaccounted for. 

This experiment and repetitions of it led to several important con- 
chi8i<ms. 

1. Alkaline pancreatic infusion (the pancreas being removed 
from an animal during digestion) will not only digest proteids but will 
digest them at a rate and to an extent compared with which gastrio 
digestion seems a slow and feeble process. It takes the collected fer- 
ment of a whole stomach days to digest half the amount of fibrin 
which the pancreas will digest in as many hoiura 

2. The pepton produ^ by the action of pancreas, the pancreas 
pepton, difiers in no essential respects from gastric pepton. Its neutral 
solution (and it is exceedingly soluble in water) is highly diflusible, 
is not coagulated by heat, and gives the ordinary proteid reactions. 
It differs chiefly from gastric pepton in the precipitate with acetate of 
lead not being redissolved in an excess of the reagent as is the case 
with the latter; but even this mark appears uncertain. It certainly 
agrees exactly neither with the a, b nor c pepton of Meissner; but 
pepton prepared by Kiihne from fibrin by means of pig*s stomach ex- 
hibited the same want of agreement. 
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3. Perhaps the most striking &ct in the experiment is the enor- 
mous production of tyrosin and leucin'. Kiihne even goes so far as to 
recommend pancreatic digestion as the most convenient method of 
preparing tyrosin. We seem to see here the reason why tyrosin and 
leucin are so often foimd in pancreas and sometimes in pancreatic 
juice ; they arise from self-digestion. Thus a pancreas of a dog 
weighing 47 grms., minced and boiled immediately after removal from 
the body, gave a decoction containing a trace of pepton, not even an 
indication of tyrosin and only minute quantities of lencin. Another 
pancreas of 53 grms. minced, and left to itself for 3 hours in 1 litre of 
water gave abundance of pepton, much tyrosin and still more leucin. 
That however in the experiment of fibrin digestion neither leucin nor 
tyrosin came fr^m the pancreas alone is shewn by the fact that the 
tyrosin obtained weighed nearly as much and the leucin more than 
twice as much as the dry weight of the pancreas used. 

According to these experiments, therefore, digestion (at least pan- 
creatic digestion) is not a mere conversion of proteids into diifrisible 
modifications, but a process of actual destructive decomposition. We 
learn frx)m Thiry's analyses that pepton has about the same elemen- 
tary composition as undigested proteid; and hence it is extremely 
imlikely that the change taking place in digestion consists in th^ split- 
ting up of fibrin, for example, into pepton on the one hand and into 
leucin, tyrosui, &c on the other. A much more probable idea is the 
one that pepton is a stage of decomposition ; that the whole of the 
proteid undergoing digestion is changed first of all into pepton, which 
is aft;erwards split up into various non-proteid bodies. This view is 
further supported by the following experiments. 

Kiihne found that pancreatic infusion, though most active in an 
alkaline state, would also digest when acid, provided that the acidity 
was very feeble. Availing himself of the opportunity afforded by the 
use of an acid of prolonging the process of pancreatic digestion with- 
out fear of so-called putrefactive decomposition, he exposed 382 grms. 
of dried fibrin to the action of pancreas (dry weight 14*6 grms.) for 24 
hours in 6 litres of water, and obtained 

Pepton 24-5, tyrosiQ 0-63, leucin 4*77, unknown products 60*10 
per cent. When these results are compared with those of the 
original exj)eriment of 6 hours duration, which gave 

Pepton 61*45, tyrosin 3*86, leucin 9*20, unknown products 25 '49, 
per cent, it will be seen how great was the destructive action of the 
prolonged process. A similar result was obtained when digestion 
was intensified rather than prolonged by the addition of an alkali 
Thus 382 grms. acted upon by a pancreas (dry weight 16*2 grms.) in 
6 litres of water and 9 grms. of dried soda for 10 hours, gave 

Pepton 8*0, tyrosin 1*0, leucin 3*0, imknown products 87*2 percent. 

The vile stenches which accompanied this interesting experiment, 
and which drove every one out of the laboratory in which it was being 

^ This seoms to have been previously observed by Skrebitzki. See Fuda- 
kowski, Med. Centralblatt, 1867, p. 547. 
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conducted, fully justified its being called an experiment of artificial 
fiecification ; a fact not unworthy of notice. 

There are many persons who when they had called experiments 
such as these mere processes of putrefaction, would feel satisfied that 
they had made the matter clear to themselves at least. To those who 
are not so readily satisfied with large words of indefinite meaning, it 
may be important to know that in none of these mixtures could any 
living organisms be detected by the most careful microscopic scrutiny. 

This production of leucin and tyrosin by means of digestion (i.e. 
pancreatic digestion, for KUhne was unable to detect them in gastric 
digestion) naturally calls to mind the occurrence of those bodies in 
putrefying bodies containing proteid matters, for instance, in cheese ; 
and the ordinary means of preparing tyrosin and leucin is by the 
destructive oxidation of proteid and other nitrogenous colloids. 
Kiihne has made the very interesting observation that when fibrin is 
exposed to the action of dilute sulphuric acid and the process inter- 
rupted before much tyrosin or leucin have been formed, a veritable 
pepton may be obtained from the mixture. When the action of the 
sulphuric add has continued for some time, this pepton is no longer 
to be found. 

It need hardly be remarked, that these experiments of Kiihne place 
digestion in a somewhat different light from the one which is at this 
moment predomimmt, and are exceedingly suggestive in many ways. 
The loss of nutritive material through the generation of what are 
generally regarded as products of regressive metamorphosis indicates 
the possibility of a Ivasits consumption of nitrogenous food, very differ- 
ent from the luxus consumption of Bidder and Schmidt. At the 
same time if^ as is possible, the greater part of the pepton escapes 
into the blood by diffusion almost as soon as it is formed and before 
it has had time to undergo any further changes, giving rise to leucin, 
ACf it is evident that natural digestion in the live alimentary canal 
must after all lead to results veiy different from those which follow 
upon artificial digestion taking place in the glass vessels of the 
laboratoiy. M. F. 

HERING AND KOLLTKER, ON THE MINUTE ORIGIN 

OF THE BILE-DUCTS. 

KoLLiKSB in a letter to Dr Sharpey (dated May 1867) states that 
recent observations of his own have led him to adopt Hering*s views 
oonoeming the origin of the bile-ducts, and have enabled him to bring 
forward some new fiicts in sup[K>rt of them. In order to make Kolli- 
ker's remarks intelligible, I venture to give a brief description of 
Hering's researches. As is well known, the views of Dr Beale, which for 
a long time were accepted by most anatomists, have of late years been 
placed in doubt through the investigations of Frey, Budge, Andrejevio, 
Mac Gillavry and others, who succeeded in filling with injection, 
through the bile-ducts, minute anastomosing passages, running in vari- 
ous directions among the hepatic cells and enclosing them in a fine 

VOL. II. 11 
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network. Many persons are very naturally unwilling to trust much 
to api>earance8 presented by artificially injected specimens, in which 
it is so easy to be deceived by what are really extravasations though 
they often appear to be disposed with great regularity. Objections 
of this kind may however be considered to have been fully met by 
the experiments of Chrzonszczewsky, who by his method of natural 
injection with sulphindigotate of soda brought to light minute 
anastomosing canals |)ermeating the substance of the lobules and ex- 
actly similar to those which had been produced by forcibly driving 
injection-material backwards through the bile-ducts. 

That these passages exist in a natural state and form a veritable 
element of the hepatic structure can now hardly be doubted ; but the 
question arises what is their nature, with what other passages are 
they homologous, and what relation do they bear to the hepatic cells '] 
If they are ducts they ought to have an epithelium ; but they have 
none, not so much even as an indubitable menArana propria, though Mac 
Gillavry and Chrzonszczewsky have described hanging to the minute 
masses of injection-material in torn specimens, shreds which they 
imagine to be remnants of parietes. If again they are complete though 
minute ducts, what are the hejmtic cells lying outside them ? Are 
we to return to a modification of Dr Handficld Jones's view and 
imagine each lobule of the liver as a ductless gland riddled with thin 
anastomosing biliary passages ? 

Hering (Max Schultze's Archiv, iii.) found the liver of the snake a 
very instructive study. In this animal, by means of injections of 
soluble Berlin blue (see this Journal^ Vol. i. p. 369) it is easy to see 
that the liver is really made up of a multitude of anastomosing 
tubules, enveloped by the meshes of the blood-capillaries, and lined by 
an epithelium whose large granular cells with conspicuous nuclei fill 
up nearly the whole cavity of each tubule, only a small thread-like 
sinuous central canal being left. There is no difficulty here. The 
tubules form the secreting portion of a large multifid anastomoeing 
biliary gland called the liver : as in other glands, the epithelium of 
the proper secreting portion differs in character from that of the mere 
conducting portion, and puts on the features which we recognize as 
those of hepatic cells ; and the blood capillaries are separated from the 
canals of the tubules by the width of at least one secreting celL 

In (he mammalian liver, as for instance in the rabbit's liver 
(which is well adapted for these studies), the structure though at first 
sight apparently entirely difierent, is seen upon examination to be 
fundamentally the same. The difference really amounts to this ; — 
that while in the snake 3, 4 or more cells, uniting in a circle, leave 
a central space to form the biliary channel, in Uie rabbit 3, 4 or 
more biliary channels are, in part, bounded by a single celL This 
singular state of things is believed by Hering to be effected in the 
following way. Mac Gillavry and others imagined that the distribu- 
tion of ^ese minute bile-capillaries, as they have, unfortunately we 
think, been called, bears no definite relation to that of the blood- 
capillaries. Hering, however, believes that there is a very fixed 
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relation between them of the foUowbig kind. Let the he])atic cell 
be imagined to be represented by a large solid cube (the natural form 
is of course not exactly cubical) and, as it stands, for instance on a 
table, let a wide gouge be carried vertically down each corner from 
the top to the bottom, and a much finer gouge be carried vertically 
down the middle of each side. If a nimiber of cubes thus treated were 
crowded together on the table touching each other side to side, it is 
evident that large rounded gaps would be left at the comers of the 
cubes, while the small grooves on the sides would fit with the cor- 
responding grooves of adjacent cubes and so form narrow channels. 
A model would thus be obtained of a section of hepatic substance, the 
large gaps representing the spaces occupied by the blood-capillaries 
and the narrow grooves the minute biliary j>assages. The blood- 
vessels run along the angles or comers of the hepatic cells while the 
biliary passages occupy the centres of the sides. One has only to 
imagine the biliary grooves carried across, the top and bottom of the 
cells as well as down the sides, to think of several cells placed one upon 
another so as to form the well-known rows enclosed in elongated vas- 
cular meshes, to convert the cube into a decahedron or dodecahedron, 
and to allow for numerous variations, and the hepatic structure is at 
once understood. 

The minute biliary passage being then a groove between two he- 
patic cells, these constitute its real epithelium, and there is no need to 
look for any further epithelium or parietes. Hering denies that these 
ducts have any distinct parietes, but he seems to admit that the hepatic 
cells have a diistinct cell-wall; and Eberth (CentralblcUt, 1866, no. 57) 
is probably right when he asserts that the cell-wall receives a 
special cuticular thickening just where the grooves are situate. 
Fragments of this cuticula may possibly have given rise to the ap- 
pearance of distinct parietes referred to above. It is needless to add 
that these groove-formed channels may be traced into the interlobular 
bile-passages, their (hejiatic) epithelium gradually, and yet more or less 
suddenly, suffering change of character into ordinary epithelium. 
And it is evident Uiat, by moans of this peculiar disposition of blood- 
and bile-capillaries, as much (secreting) cell-substance as is possible 
under the circumstances is placed between the blood-current and the 
biliary pas.sage. 

Kolliker states that from an inspection of Hering's specimens 
he has become convinced of the truth of that anatomist's views. He 
believes that Hering's sections of injected liver shew that these minute 
biliary passages not only exist, but are banu fide fine gall-ducts con- 
tinuous with the larger and more obvious ones, and that they bear to the 
hepatic cells and to the blood-capillaries the relative position we have 
just described. He has also prepared injections of his own shewing 
the same things (Fig. 1); and what is entirely new and especially 
worthy of notice, he has had the good fortune to see in a section 
of uninjected rabbit's liver distinct evidence of the biliary pas- 
sages. He observed in the line of junction of hepatic cells lying 
side by side small lenticular cavities exactly corresponding in size 

11—2 
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and position with the minute spaces, which Hering inferred must 
exist between the hepatic cells, as sections of the channels along which 
his injection material passed. The appearance of such a minute 
cavity is indicated in fig. 2. b. 

Taken in conjunction with Hering's researches these observa- 
tions of Kolliker are very valuable. They afford a corroboration of 
Hering's views on the existence, nature, and disposition of these 
minute passages which could not be obtained by any method of 
injection. 

MeUiod, Hering prepares a concentrated solution of soluble 
Berlin blue, and by means of a special apparatus, a description of 
which he is about to publish, injects it, without any gelatine, through 
the gall-bladder immediately after death, while in fetct the part is still 
warm and living, the ductus communis having been previouslj liga- 

Fig. 1. 




Section of a rabbit's liver, injected, 
c. blood capillaries. 
h, bile passages, 
n. naoleos of hepatic cell. 

tured. He aflerwards injects carmine and gelatine through the blood- 
vessels. The liver is hardened in alcohol ; and thin sections may be 
cleared with glycerine, or treated with kreosote and put up in Dammara 
or Canada balsam. He finds it better to be contented with a 
tolerably intense local injection than to attempt to drive the material 
into the whole liver. 

Fig. 2. 



Babbit's liver, nninjected. Junction of two hepatic cells, 
n. nncleiiB. 
h. cat end of bile passage. 

M. F. 



REPORT ON THE PROGRESS OF ANATOMY. 

By Professor Turner*. 

OsTEOLOOT. — The observations of M. W. KosrrER (Annales dea 
Sciences Nat. T. vil 1867, p. 122), on the Morphological Signifi- 
cation OF THE Occipital Bone, atlas and axis, have led him to 
the following conclusions. 1st, the oblique processes are defective at 
the upper part of the arch of the axis, and completely wanting at the 
posterior arch of the atlas. 2nd, tlie superior articular facets of the 
axis and inferior of the atlas ought to be regarded as the lateral parts 
of the body of the vertebra. 3rd, the superior articular sur&ce of 
the atlas and the occipital condyle are formed partly of the lateral 
portion of a body of a vertebra, partly by the neighbouring portion of 
the arch. 4th, the anterior arch of the atlas ought to be considered 
as analogous to the hsemal arch in the lower vertebrata. 5th, the 
imion of the odontoid process with the basi-occipital, is in mammalia, 
as in birds and reptiles, due to an upward prolongation of the body of 
the vertebra. 6th, vertebrae are always united by parts of the same 
nature. The modifications presented by the union of the atlas, odon- 
toid process, and occiput, in the animal series and in man are in rela- 
tion to this law. The Reporter may also refer to the essay by 
Professor Cleland (Nat, Hist Rev, April, 1861), in which it is shown 
that the articular surfaces of the atlas and the superior pair of the 
axis are not serially homologous with the oblique processes of the 
vertebrre below. — Dr Macalister records several A^ormauties in 
THE skeleton OF THE IJpPER LiBfB (Medical Press and Circular, 1867), 
one of the most interesting of which is a case of supernumerary 
carpal bone situated on the back and upper part of the head of the os 
magnum, between it and the scaphoid. It has one small and three 
large surfiuses ; one articulates with the radius, another for the sca- 
phoid, a third for the os magnum, and a fourth, rough and cancellous, 
joins the lunar. 

Mtoloot. — Amongst recent contributions to Human Mtologt, 
b a paper by Dr Tomblom (Medicinskt Archiv, Stockholm, 1865), 
in whidi he describes the existence of a muse, transversalis eervicii 
mediuB lying between the scalenus medius and posticus : arising from 
the ti'ansverse processes of the 2nd, 3rd, and 4th cervical vertebrae, 
and inserted below into the transverse processes of the 6th and 7th 
cervical vertebrse. It is largely developed in the cat, dog, raty kc 
Very frequently small fascicles belonging to the multifidus spinfle 
proceed from the lower margin of the laminse of the 5th and 6th eervir 
cal vertebr» to the neck of the 1st and 2nd ribs, and sometimes siifti- 
lar fiiscides proceed to other ribs. Sometimes a small muscle passes 
from, the anterior part of the transverse process of the 7th cervical 
vertebra to the capsule of the 1st costo-vertebral joint; and sometimes 

1 In order to assist in making this report more complete, Professor Tamer 
will be glad to receive separate copies of original memoirs and other contribn- 
tions to Anatomy. 
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one proceeds to the outer surface of the cervical part of the pleura, in 
which case the nerves lie behind and the artery in front of the 
muscle. He states that there is no levator costse muscle from the 
transverse process of the 7th cervical vertebra to the first rib, and that 
the scalenus medius is substituted for it. He describes a case of a 
child in which the first pair of chondro-stemal joints wei« true capsu- 
lar articulations, and their cavities were subdivided into an upper 
and lower part by a fibrous interarticular ligament; ako a case in 
which a fibrous band was substituted for a jiortion of the Ist right 
costal cai-tilage. — F. Merkel {Ilenles Zeiischrijl, Vol. 29, p. 158, 
18G7), desciibes a case in which a musculai* slip arising along with 
the left pectoralis major from the 6th rib, })assed across the axilla, 
divided into two bundles, and joined a musculo-tendinous band, which ' 
lU'oso from the latissimvLs^oi'si and passed in front of the axilltuy 
^'essels and nerves to end in the tendinous origin of the coraco- 
brachialis. It resembled in many rcspects a slip described by the 
lleporterin our May number, note 1st, p. 252. Prof Wenzel Oruber 
describes (Afe/naire de VAcademie de St Fetershoury^ Vol. x. April, 
1866), under the name of Musculus Epitrgchleo-anconeus, a muscle 
which occurred in 34 per cent, of the subjects examined, and is 
indeed the most frequent anomaly met with in the muscles of the 
upper limb. It lies at the inner elbow, superficial to the ulnar 
nerve, by which it is supplied. It arises from the internal con- 
dyloid eminence, and is inserted into the olecranon either alone, or 
along with the tendon of the triceps. He then describes the ex- 
istence of this muscle in many of the mammalia. — F. BL Schuhse gives 
an account (Siebold u, KoUiker*8 ZeUschrift, Vol. xvii. p. 1, 1867) 
of the Co^' SECTION OF TH£ Tendons of the flexor longus hallucis and 
11. long, digitorum in the feet of man and many mammals, but as 
"his results have been incoq)orated by Prof Humphry in his paper on 
the Chimpanzee in the last number of this Journal, we need not 
further report them. — Reference may also be made to the myologicai 
contributions of Prof. Turner on the Musculus Sternalis, Dr Mac- 
alister on the Muscles of the Shoulder, and Messrs. Miuie and 
Flower on the Dissection of a Bushwoman, in our May number. — 
Mr John Wood contributes a third series of Variations in Human 
Myology (Proc, Roy, Soc, London^ May 23, 1867) made on 36 sub- 
jects. He figures- the epitrochleo-anconeus muscle above referred to 
as described by Gniber, and supplies mudi additional information 
on muscular variations. — Prof W. Gmber communicates {Mem, de 
VAcad, Iittp, de St Fetersb. June, 1866) an important monograph on 
the BuRSiC mucosae of the uj)j)er limb, in which he not only considers 
the observations of previous writei-s but describes the following new 
bui-sse ; bursa viusculi brachialis interni l>etween the brachialis anti- 
cus and coronoid process ; bursa retro-epitrochlearis beneath the anco- 
neus intenius and ulnar nerve; bursa in, flex, diyit, sublimis in relation 
to the Uindon of origin of the sui^erficuil flexor from the condyle : and 
ii small bui*sii which lies under the insertion of a few fibres which 
t\)Jistitute th(i tensor Ihjam/erUi annularis radii anterioris muscle. 
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Dr J. B. Pettigrew states that the arrangement of the fibres in 
the Muscular Wall of the Stomach in man and other mammalia 
(Froc. Hay. Soc, London^ June 20, 1867) resembles that which he has 
already described in the heart and bladder. That the most external 
and internal fibres are more or less longitudinal, and that the deeper 
or more central fibres become more and more oblique, as the centre of 
the parietes is reached. The longitudinal intersect the very oblique 
at nearly right angles, the slightly oblique and oblique at more acute 
angles. All the oblique fibres are spiral, and form, or tend to form, 
figure of 8 loops, which are directed towards the curvatures of the 
stomach, but are also traceable on the great cul-de-sac and the antrum 
pylori : the roots of the esophagus and pylorus are consequently 
invested with oblique spiral fibres, arranged systematically in two 
sets, which pursue opposite directions and surround the esophageal 
and pyloric orifices like sphincter muscles. Fibres cross and loop also 
on the body of the viscus, so that the so-called circular layer is really 
composed of very oblique spinil fibres intersecting at very obtuse 
angles. He considers that there are indications of 7 layers of fibres, 
3 internal, 3 external, and 1 intermediate, but he uses the term layer 
in a more restricted sense than in his former papers on the heart 
and bladder, and now admits that there is a mutual interchange 
of fibres between the different layers. — M. L. Mitra has published a 
pamphlet On the Ultimate Structure op Muscular Tissue, and 
the mode of ending of motor nerves (Edinburgh, 1867), in which he 
states that the prevalent views on the subject are erroneous ; that the 
ultimate fibres consist of two es.sential structures, one a flat thread of 
contractile tissue, the other a network of fine nerves, having the 
appearance of striae, situated upon the former. He has '* a long tale 
to tell of the binde-gewebe of Professor Virchow, but postpones it for 
the present" — C. Eckhard (Henle'a Zeitschri/t, Vol. xxix. p. 55, 1867) 
records his Observations on the development of the Muscular 
Fibres op the Heart; and F. N. Winkler {Eeichert w. du Bois 
ReynuyiuTs Archiv, p. 221; 1867) communicates observations on the 
Sakcolemma, and subdivision of the Fibres of the same Organ. 

Neurology. — O. Fraentzel contributes some observations on the 
Structure of the Cells of the Spinal and Sympathetic Ganglia 
{Vircliow^a Archiv, April, 1867, p. 549), which were made principally 
on guinea-pigs and rabbits. The cells of the spinal ganglia lie in an 
envelope of convective tissue continuous with tie neurilemma of the 
nerves. He has never been able to trace more tha^i one opaque-border- 
ed nerve fibre to a cell ; often through the cell substance as far as the 
nucleua He has seen spiral fibres also in the spinal ganglion of a 
human embryo, but has found no evidence of their nervous nature. 
He believes that the capsule enveloping each spinal giinglion cell is 
lined by a single layer of polygonal, large, nucleated, tcsselated, epithe- 
lium cells. Observations on the capsules of the 8ymi)athetic ganglion 
cells lead to similar conclusions. — Dr KUdinger (pampIUet, Munich, 
186G) describes his dissections of the connection of the thoracic por- 
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tion OP THE Gangliated Cord of the Sympathetic with the In- 
tercostal Nerves. He figures the commimicatiug branches which 
connect the spinal and S3anpathetic nerves together in this region. 
He considera that the i*oots of the splanchnic nerves are mainly 
derived from the intercostal nerves ; which roots run for some distance 
along with the sympathetic cord, and then leave it to join and form 
the splanchnic. About four-fifths of each splanchnic nerve being 
derived from the spinal and only one-fifth from the sympathetic sys- 
tem. The great splanchnic nerve receives roots fix>m the 2nd to ike 
9th intercostal nerves inclusive : the small splanchnic nerve from the 
10th, 11th and sometimes from the 9th intercostal nerve: the third or 
renal splanchnic nerve from the 12th intercostal and Ist lumbar 
spinal nerves. — In an essay on the structure of the mucous membrane 
of the tongue, Freyfeld-Szabadfdldy (Virchovo's Archivy Febr. 1867, 
p. 177) describes the Mode op Termination of the Nerves in the 
Papilla 

Blood-vessels. — Hermann Oeffinger describes the case (Virchaw*8 
ArchiVf July, 1867, p. 424) of a child in which the Arteries op the 
Fore-arm possessed a variation in arrangement The left brachial 
artery gave off the radial opposite the insertion of the coraoo-bia- 
chialis tendon, and divided just below the elbow into common inter- 
osseous and ulnar branches. The ulnar at the middle of the ulnar 
side of the fore-arm divided into two equal branches, which passed 
to the palm; one superficial to the flexor sublimis gave off digital 
branches to the radial side of the index and middle, and the ulnar 
side of the index and thumb, the other supplied digital branches 
to the little, ring and ulnar side of the middle finger, and joined the 
deep palmar arch. On the right side the Art. magnsa pollicis and 
indicis arose from the ulnar — Wenzel Gruber relates (Beichert und 
Du Bote ReymoruVa Archiv, Part ii. p. 256, 1867) two cases, out of 
between 80 and 100 embryoes and children examined, in which the 
left innominate vein passed through the thymus gland; the left lobe 
being in front of, and the right lobe behind the vein. 

Blood Corpuscles. — In the MicroacopicaX Journal^ April, 1867, 
p. 127, Professor KoUeston notes the occasional occurrence of one 
or more nuclei irregularly and eccentrically placed in the red-blood 
corpuscles of Cholsepus didactylus; and records the existence in the 
blood of the elephant of very many nucleated red-blood cells, in all 
of which, with perhaps one exception, the coloured factor was 
internally placed, whilst the colourless formed the envelope. Pro- 
fessor Klebs (Virchow'a Archiv^ Vol. xxxviii. February, p. 190.) 
describes nucleated red corpuscles from the blood of a child; and A. 
Bottcher in the same Archivy Vols. xxxvL p. 424, and xxxix. p. 42) 
considers the nature of the colouring matter of the red corpuscles, 
and the indications of nuclei in them. 

Eye. — Max Schultze (Archiv, Vol. in. p. 215, 1867) continues 
his researches into the Rods and Cones op the Retina. He first 
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describes the distinctive optical properties of the outer and inner 
segments of the rods, and points out that they arc connected toge- 
ther by a thin layer of a feebly refracting material (Kitt-substanz). 
The opposite end of each inner segment is either in immediate 
connection with a nucleated swelling, or, as is the usual arrange- 
ment in fish, with a delicate, pale thread, which becomes connected 
with a granule of the outer granidar layer. This thread (Stabchen- 
&ser) corresponds in its appearance with the pale fibres of the optic 
nerve. A minute account of the nature of the substance of which 
the outer and inner segments of the rods in different vertebrata 
oonsLst, and of the transverse splitting of the outer segments into 
discs, under the action of various re-agents, is then given. The 
cones also possess outer and inner segments, the distinctive cha- 
racters of each of which, and the points of difference between them 
and the corresponding subdivisions of the rods, are then given. 
The double or twin cones which Hannover first described he finds 
not only in fish as H. Miiller thought, but in amphibia, reptiles, 
and binis. In man and mammals the cones are simple. In fish 
from each half of a double cone a fibi*e passes into the outer granular 
layer; but the arrangement in other animals is much more difficult 
to determine, though he thinks only a single granule corresponds 
to each double cone. In birds the double cones contain only a 
yellow pigment, but the simple cones are not only yellow, but orange, 
deep red, and also colourless. The outer segments of the cones vary 
considerably in length in birds, but in reptiles they are remarkably 
short In only one genus of the many he has examined, viz. Triton, 
did Schultze find the difference between rods and cones imperfectly 
marked. Amongst osseous fish he knows only one genus, the eel, 
without cones. He considers that the inner and outer segments 
of the rods and cones are essentially different structures, the inner 
corresponding to the axial cylinder of a nerve fibre, the outer 
being a peculiar disc-like structure. The longer the outer segment 
is, the more discs will it contain. Schultze regards these discs as 
a peculiar reflecting apparatus, and with the increase in the number 
of the discs the more perfectly is the light reflected. In nocturnal 
birds the rods have very long outer segments; and in the human 
retina the cones of the fovea centralis possess the longest outer 
segmenta — Prof. Krause in a preliminary notice {GotHngen Nctchr 
rtchien^ Sept 18th, 18G7) thinks it very probable that the optic 
nerve ends in the retina in a peculiar stnicture, which may be called 
the optic ellipsoid. This is an ellipsoidal mass situated in relation to 
the choroidal extremities of the iuner segments of the rods and 
cones, and connected with a central fibre extending along the axis of 
these inner segments. This central fibre may be regarded as the 
terminal fibre of the optic nerve, and establishes a connection between 
a granule of the outer granular layer and the ellipsoid of the rodf*, 
and between the granule of the cones (Zapfenkom) and the elli{)soid 
of the cones. It is not to be confounded with the fibre of Ritter in 
the outer segments, which is probably an artificial product — In 
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Henl^s ZeUschri/hy Vol. xxix. p. 238, 1867, C. Hasse fumiahes a 
detailed account of the anatomy of the human retina, but our space 
will not permit us to give an abstrad — J. CJohnheim (Virdkoufs 
ArchtVy March, 1867, p. 343) gives an account of hia observationB 
on the Sensitive Nerves op the Cornea. 

Ear. — As a part of an elaborate memoir on the Stbuctubb of 
THE Cochlea in birds, Dr Hasse {Siebold u. KoUiker^s ZeUachrifi, 
VoL XVII. p. 66> 1867) describes the mode of termination of ^e 
nerve fibres, and states that he has seen the fibres extend to the 
lower hyaline end of the rod-like (Stabchen) cells of the papilla 
spiralis. Each rod-like cell becomes a nerve fibre. In the lagena 
also, although the demonstration was not so perfect as in the spiral 
papilla, he believes that he has seen the nerve fibres end in the 
rod-like cells. He lays down the following general law, "that in 
the cochlea the auditory nerve fibres end in cells, which though 
they may differ from each other in some minute details yet belong 
to the same genei-al type." His paper concludes with a comparison 
between the cochlea of birds and mammals. — Dr M. V. Odenius 
describes the Epithelium of the Human Macula Acoustica, by 
which is meant the part of the wall of the sacculus and utricolus 
to which the branches of the auditory nerve proceed. (Archiv far 
Mikros. AncU. 1867, p. 115.) He recognizes three forms of epithelial 
cells, closely similar to those described by Max Schultze in the 
otolith-sacs of fishes: viz.; 1st, cylindrical epithelial cells rounded or 
pointed below, or even with branched thread-like processes from their 
deeper ends, or of a somewhat hour-glaas form with the nucleus in 
the lower compartment; 2nd, cells like the basal cells of Schultze, 
only that the peripheral process instead of being lost between the 
other elements reaches the free surface; 3rd, spindle-shaped cells 
similar to the tliread cells of Schultze. Short stiff hairs project 
from the entire free surface of the epithelium, they appear to be 
the peripheral processes or ends of the spindle-shaped cells. Nerve 
fibres deprived of their medullary sheaths pass into the ejiithelium, 
and Odenius thinks he has traced a connection between the axial 
cylinder and the epithelium, though he is not sure to which element 
of the epithelium the fibres pass, but thinks it probable that in 
man and mammals, as Keich has shown in Petromyzon, M. Schultze 
in fish, and Hasse in birds, the fibres are connected to the spindle- 
shaped cells. 

Blood- Vascular Glands. — G. W. Callender (Proc. Roy. Soc. 
Lond., June 20, 1867) concludes from his observations on the 
Anatomy of the Thy-roid Body in Man: Ist. That the thyroid 
is developed in connexion with the air tube, and has no relation 
to the thymus ; 2nd. It does not consist of two separate lateral masses, 
and the isthmus is pn^sent from the first as a distinct central portion; 
3nl. The pyi-amid is an outlying j)ai't of the body, presenting during 
foetal life iUl possible variations as to shape and size. — A contribution 
on the Structure of the Thyroid Gland, is made by Dr Pere- 
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meBchko {Siebold u, KoUikei'a ZeUsch, 17th Vol. p. 279, 1867). The 
connective tiasue is more abundant in man than in other mammalia, 
and in mammals more than in birds. The vesicles lie in the meshes 
of the connective tissue. He has Mled to recognize a membrana 
propria surrounding the vesicles, but considers that their cavities are 
lined with cylindrical epithelial cells, which rest loosely on the 
surrounding connective tissue, so that the vesicles can be isolated 
without much difficulty. From the deeper, more pointed ends of the 
epithelium cells 1 to 10 6ne processes project, which seem to con- 
sist of fine granular particles, and look varicose : these cells are not 
unlike those described by Pfliiger in the salivary glands, but a con- 
nection with the fine nerve fibres^ such as PflUger describes, has not 
been recognized. The vesicles increase in size as the animal grows 
older, and the contents cliange fi*om a finely granular mass with 
nucleated cells and simple nuclei, such as may be seen in the embryo, 
to a colloid mass, with perhaps nuclei and fat drops. The increase in 
number, of the vesicles by constriction and division can be easily 
recognized in the thyroid of the embryo. The blood-vessels are 
numerous, and the capillaries surround the vesicles. Lymph vessels 
lie not only imder the investing capsule of the gland but ejctend into 
its substance, and surround groups of vesicles. Although the gland 
is usually said to be sparingly provided with nerves, yet he finds, 
more especially in the calf, numerous pale nerve fibres, some of which 
surround the vesicles and become lost in the connective tissue. 
Ganglion cells lie amidst the fibres of many of the larger nerves. 
Peremeschko has also (Virclunv^s Archiv, March, 1867, p. 329) given 
an account of the Structure op the Pituitary Body. He concludes 
tliat it is not a nervous organ, but a gland, and that it is most fitly 
associated with the blood- vascular glands. 

SscRBTiNo Glands. — The Arrangement of the minute Bile- 
Ducts within the liver continues to attract the attention of ana- 
tomists. Prof. Hering. (SehuUz^a Archiv fiir Mikros, Anat, 1867, 
p. 8) describes his investigations on the livers of coluber natrix, of 
frogs and rabbits, and comes to the following conclusions : the liver 
in the vertebrata generally may be regarded as a tubular gland, with 
the tubes arranged in a net-like manner; but in the mammalia in 
particular a proper tubular structure cannot be recognized, and all 
the frequently rej)eated statements of the tubular structure in the 
mammalia are founded on en-oneous observationa The well-known 
drawings of Dr Beale, which seem to demonstrate the tubes in the 
lobules of the pig*s liver are believed by Hering to l)e taken from 
preparations in which the injection is extravasated out of the bile- 
ducts and the liver cells displaced. It is erroneous also to state, as 
has recently been done (see our Rejiort for Nov. 1866, p. 146), that the 
bile-ducts form distinct capillaries within the lobules, which possess 
a membrana propiia, like the blood capillaries, and with which the 
liver cells lie in contact only externally. Tlie liver is distinguished 
from other glands by the ixjlatively large surface of contact between 
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blood-vessels and gland cells. In the lower vertebiuta^ each liver cell 
is in relation to the blood canal by at least one sur&ce, whilst in the 
mammalia, each cell lies in relation to the capillary system by several 
8urfiM)es: the number of channels for the passage of the bile, rela- 
tively to the number of cells, is in a corresponding degree much 
greater because each cell has a channel, not on one side merely, but 
on many sidea These channels can be injected from the bile-duct; 
and when this is done a network-like arrangement is produced. The 
liver cells themselves constitute the boundaries of these passa^esi but 
whether by a distinct cell-wall or only by a sharply defined cell-sub- 
stance, Hering will not conmiit himself to say. The channels com- 
municate with the cavities of tlie interlobular ramifications of the 
hepatic duct, and transitional cell forms have been observed, between 
the epithelial lining of these ducts and those hepatic cells, lying in 
the periphery of the lobule which boimd the intralobular bile pas- 
sages. — As a part of a general enquiry into the structure of the 
vertebrate liver, Prof Eberth (Virchow'a Ardiivj May, 1867, p. 70) 
discusses the relation of the liver cells to the bile-duct, and describes 
the existence of a network of intercellular passages within the lobules 
of the mammalian liver. — The Beporter has also made observations on 
this subject, and, from the examination of a series of preparations 
oi the rabbit's Hver, in which the bile-ducts had been injected im- 
mediately after the death of the animaJ, he believes that the bile 
passes to the periphery of the lobule in channels, which lie between 
and have their walls formed by the liver cells, and which communi- 
cate with the interlobular branches of the hepatic duct. 

Dr Macalister gives an account of the Comparative Anatomy 
AND Physiology of the Gall-Bladder (Medical Press and CircuUMr, 
August 7, 14, 1867). It is constant in bimana, quadrumana, cheiro- 
ptera, insectivora, camivora, marsupialia, monotremata; absent in 
cetacea; variable in edentata, pachydermata, rodentia, and mminantia. 
Its presence is the rule in birds and reptiles, but in the latter its 
position is liable to considerable variation. It is almost universally 
present in fish. The sac is required in animals whose intervals of 
feeding are protracted, and is of little use in those in whom the 
bile flows continuously from the liver, to aid in the almost constant 
process of digestion. 

Prof. F. E. Schulze of Rostock (SchuUze's Archiv, 3rd Vol. p. 137, 
1867) investigates the Epithelial and Gland Cells in the skin of 
fish and amphibia, in the intestinal canal of all the vertebrata, and the 
epithelium of the respiratory mucous membrane of vertebrata possess- 
ing lungs ; owing to the length of the memoir we limit our report 
to the consideration of the cells of the alimentary and respiratory 
tracts. In fish, the epithelial lining of the moutji and inner side 
<rf the branchial arches does not diflTer essentially from the epidermis, 
jwr irregular, many-cornered, jagged, and awllike cells, with goblet 
or flafik shaped cells (Becher-Zellen) intermingled, are formed in it. 
^s in the skin, the last form arc filled with mucus, and those next 
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tEe snr&ce open by a rounded moiith. In the amphibia the diffe- 
rence between the epidermal and the epithelial cells of the mouth 
18 more marked; jagged and awl-shaped cells do not occur; the free 
surfiice is covered by cilia, except on the fungiform papillae of the 
tongue. Goblet-shaped cells, however, are very general. In reptiles, 
ciliated and goblet-shaped cells are abundant, and on the tongue of 
emys ewopcea, j^g^^i &nd awl-sha})ed cells, but no cilia. In birds 
and mammals laminated pavement ej^ithelial cells, but no goblet cells 
are found. The epithelium of the esophagus in fish, amphibia, and 
reptiles consists of simple, ciliated cylinders, with goblet-cells: in 
birds and mammals of laminated pavement epithelium. The epithe- 
lial covering of the gastric mucous membrane in all vertebrata 
consists of cylindrical cells tchick open an the surface^ where, their 
membrane being deficient, a delicate, faintly-granular, or homogene- 
ous substance protrudes. These cells may be compared therefore 
with the goblet-shaped cells which possess openings on the sur&oe. 
The cylindrical cells of the mucous glands of the stomach are also 
destitute of a wall at their free ends. In his observations on the 
cylindrical cells which cover the intestinal villi, Schulze discusses the 
nature of the clear border at the free end, which so many observers 
have described, and considers that it is directly continuous with the 
protoplasmic contents of the cells. He has not seen the narrow pro- 
cesses from the deeper ends of the cells passing into the substance 
of the villus, which Heidenhain has described, though hoi admits that 
a threadlike process, often dividing into two or more branches, is not 
unfr^uently met witL He examined carefully those cells scattered 
amidst the cylindrical epithelium, which Henle described as goblet- 
shaped, and considers that in their structure and other relations they 
are similar to the goblet-shaped cells already so fr^uently referred to, 
and here as elsewhere secrete a mucous substance, which escapes 
through the opening at their free ends. He opposes therefore the 
view advocated by Letzerich (Virchoto's Archivy VoL 37) that these 
structures are especially concerned in absorption. In the large in- 
testine, cylindrical cells also occur which possess a clear border space, 
though not so broad and shining as in the small intestine; and with 
its inner boundary line so fidnt^ that the hyaline terminal portion 
passes over into ^e granular cell contents. Goblet-cells similar to 
those in the small intestine are also foimd. In the glands of 
Lieberkiihn both cylindrical epithelium and goblet-cells are met 
with in all the vertebrata. The epithelium of the respiratory canal 
is usually regarded as consisting altogether of ciliated cylmdrical 
epithelium, but in addition Schulze describes very characteristic 
goblet-shaped cells, occurring in considerable numbers in amphibia, 
reptiles, birds, and Tnft.nnmn.lH , including man, between the ciliated cells. 
Theodor Eimer ( Virchoufa Archiv, Vol. 38, March, p. 428) also holds 
that the goblet-c^lls stand in no relation to absorption, and he has 
once succeeded in isolating from the villi of the frog cylindrical cells 
with long thread-like processes, which contained minute drops of 
fat at their deeper extremities, an observation which supports the 
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statements made some years ago by Hcidenhain, as to the channels 
along which the chyle finds its way into the interior of the villus. 
C. Amstein also relates his observations on these goblet-shaped cells 
in the 39th Vol. of the same Archiv, and concludes that they arise out 
of the cylindrical epithelium cells through alterations in iheir form, 
which alterations have an intimate connexion with their secreting 
ftmction. His conclusions are supported by the observations of 
H. Oeffinger {Reichert u. Dii Bois Iteymond'a Arclnv, Heft 3, 1867), 
and L. C. Erdmann in his inaugural disaertatiorif Dorpat, 1867. 
He states that the intestinal epithelium sends long thin pro- 
cesses into the tissue of the mucous membrane, and considers that 
Letzerich has committed an error in supposing that the pear or 
goblet-shaped cells are specially concerned in absorption. Letzerich, 
however, communicates additional observations in the same volume, 
p. 435, and not only describes and figures these cells scattered 
amongst the cylindrical epithelium of the villus, but as communi- 
cating by an anastomosing network of canals with the chyle-vessel 
in its interior. As additional evidence of the tmcei*tainty which 
prevails with regard to these structures, the paper of I. Sachs ( Ftr- 
chmo'a Archiv, Vol. 39, p. 493) may be referred to, in which it is stated 
that the goblet-cells are artificial productions. 

Pro£ Gruber contributes an elaborate memoir (Mem. de VAoad, 
Imp. de St Peterah, August, 1866) on the Mammary Gland in the 
Male, in which he relates his observations on its position, form, size, 
weight, and development. He then enters very exhaustively into the 
literature of those cases in which the male breast has enlarged and 
formed a secretion in its interior, and describes some cases which have 
come under his own observation. — A. Weisbach {Wiener Medizin. 
Wochenschri/t, 1867) records five cases of Abnormallt deep position 
OP THE Kidneys occurring three times on the right side (in one of 
which the left kidney was absent); once where both kidneys were 
situated on the right side, the lower one being more deeply placed ; 
and once where with a horse-shoe kidney the right half had a deep 
position. 

Teeth. — From observations on young specimens, C. Spence Bate, 
Annals of Natural History, June, 1867) has determined the Denti- 
tion OP THE Common Mole, which he expresses by the following for- 
mulse : 

3 1 4 

Deciduous set. Inc. ^ , c. - , p. m. -^ x 2 = 32 ; 

Permanent set Inc. ^ , c. :r , p. m. n , m. ^ ^ ^ = 44- 

o I 4 o 

His observations support the inductive analysis previously made by 
Prof Owen. An abstract of the researches of W. H. Flower into the 
Development and Sucxjession op the Teeth in the Marsupialia, is 
given inProc, Roy, Soc. London^ 1867. The general conclusion is that 
marsupial animals present a peculiar condition of dental succession. 
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uniform throughout the order, and distinct from other mammals, 
which may be expressed as follows ; their teeth do not vertically dis- 
place and succeed other teeth, with the exception of a single tooth on 
each side of the jaw. The tooth in which a vertical succession takes 
place is always the corresponding or homologous tooth, being the 
liuidermost of the premolar series, which is premied by a tooth having 
the characters, more or less strongly expressed, of a true molar. 

Coccygeal Body. Since the report in our last number on the so- 
called Coccygeal Gland was written, Dr W. M. Banks has commu- 
nicated (Glasgow Med. JnL May, 1867) additional observations on its 
structure which confirm generally the statements of Julius Arnold. 
He considers that the minute bodies found connected to the lower 
branches of the middle sacral artery are essentially dilatations of those 
branches, which, when cut across, appear like tubes and sacculi sur 
rounded by concentric layers of muscular £bre, and nearly filled with 
nucleated cells, the fibres and cells representing in an exaggerated 
form the usual muscular and epithelial coats of the arteries. Ho 
agrees with Arnold, Krause, and Meyer, in regaixling it as an arterial 
appendage belonging to liie same class as the caudal hearts of some 
animals, the axillaiy hearts of others, and the carotid appendages 
of man and the batrachia. In addition to the examples of modified 
arterial arrangements amongst the lower animals referred to by Banks, 
the Reporter may direct attention to the observations of Prof All- 
man on the arteries of the armadillo (Proc. Brit. Assoc, 1843, p. 68), 
in which animal not only the arteries of tlie posterior extremities, but 
the epigastric and caudal arteries have a tendency to divide so as to 
give rise to a series of vascular pencils. — Julius Arnold has also 
recorded in Virchotc's ArcJiivy July, 1867, p. 497, observations on the 
Glomeruli caudales of the Mammaua. In the dog, cat, squirrel, 
rabbit, rat, vascular sacs are regularly to be found in the posterior 
half of the tail, which in their relation to the middle sacral artery and 
in their construction essentially correspond to the coccygeal glomeruli 
of man. In the pig, horse, and ox, the connective tissue which sur- 
rounds the posterior part of the middle sacral artery contains a widely 
distributed rete Tnirabile, which is connected witli the artery by very 
muscular branches. In the otter both vascular sacs and retia mira- 
bilia lie in the very vascular envelope of connective tissue, which 
surrounds the part of the middle sacral artery lying near tlie tip of 
the tail. But in none of the above mammalia were regular glomeruli, 
or retia mirabilia, found in that part of the middle sacral artery 
which lies on the first six or eight caudal vertcbne. In comparing 
the coccygeal body of man with the caudal glomeruli of the mammalia, 
Arnold thinks the relation to the middle sacral artery is more import- 
ant than its position in the tail. 

Ovaby and Ovum. — Theodor Langhans (Virchou^s Archiv, April, 
1867, p 497) records his observations on the Glandular Structure 
OF THE Human Ovary, and concludes that the ova arise in gland fol- 
licles, connected together in a net-like manner; that the most advanced 
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stages of development of the ova are found in the deeper part of the 
ovary, whilst the youngest ova lie near the sur&ce. — In our May 
number, Dr W. H. Kansom enquires into the conditions of the proto- 
plasmic movements in the eggs of osseous fishes, and in the Quart 
Jnl, of Microscopic Science, Jan. 1867, he describes the Stbuctuue 
AND Growth of the Ovarian Ovum in Gasterosteus Leiuru& 
The ova are perfect in fry one month old, and in the earliest re- 
cognisable ova germinal vesicles may be seen to contain not only the 
germinal spots, but a delicate translucent colloid mass, on the surface 
of which the germinal spots are imbedded, and lie in contact with the 
inner surfiu;e of the vesicular wall. The yelk sac is formed in very 
young ova, and may be separated in those measuring ^^^^ in diameter ; 
and in the yelk sacs of eggs not more than y^' in diameter the 
finely-dotted structure was recognisable. From observations on the 
button-shaped processes on the outer surface of the yelk sac and the 
dots in its substance, he concludes tliat the dotted yelk sac of osseous 
fishes grows by interstitial molecular deposit. His examinations 
were conducted in a weak solution of glycerine; and he points out 
that the ammoniacal solution of carmine employed by Dr Beale is not 
to be recommended, as the ammonia dissolves tiie germinal vesicle and 
its contents. Dr Beale however in reply, in the July number of the 
same Journal, states that the carmine fluid, if properly employed, 
instead of dissolving the germinal vesdcle or its contents, precipitates 
particles^ and actually forms things which do not exist in the natural 
state. 

Malformations. — Huntemiiller relates a case (Jlenle^a ZeU8ehr{/t, 
Vol. XXIX. p. 149, 1867) in which in an adult a right cervical rib was 
connected by a bony union with the 1st thoracic rib : and a second case 
in which the necks of the 5th and 6th ribs on the right side were united 
by an abnormal articulation. — H. Beigel (Virchou^s Archiv, January, 
1867, p. 144) describes a case of crtptorchismus, in which both 
testicles were retained in the inguinal regions : the ejaculation of semen 
was normal, and the fluid contained a very large quantity of normal 
spermatozoa. — E. Ratjen records the case of a man, set, 49 ( Virchouia 
Archiv, February, 1867, p. 172), in whom the Left Bronchus and 
LxTNO WERE defective, the malformation, as he believes, being con- 
genital About one inch from the bifurcation the left bronchus came 
to a blind end, from which a band of connective tissue was prolonged 
to the flat, atelectasic lung, to which the pulmonary artery sent a 
feeble brancL The right lung was largely developed, and extended 
into the left side of tlie thorax. There was no trace of pleuritic 
inflammation. — Julius Arnold describes (FtrcAoto'^-ircAir, Feb. 1867, 
p. 145), a human female foetus in which not only the Lower Jaw and 
Hyoid Bone were completely absent, but very great deficiencies 
existed in various ])arts of the head, and the viscera were transposed ; 
and Albert Bauer gives {Reichert t^ du Bois Reymonds Archiv, Heft 
2, p. 173, and Heft 3, p. 311, 1867) the Anatomy of a Double 
Monster, possessing two heads, three upper, and three lower limbs. 
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Physiological Chemistry. 

Blood. — Preyer (Centralhlatt^ 1867, No. 18) adduces facts which 
lead him to the belief that hsemoglobin is an acid. If a solution of 
Hb* be exhausted thoroughly -with Pfiiiger's mercurial pump, and 
then treated with a 10 per cent, solution of sodic carbonate, a slight 
eyolution of CO, occurs. If, however, the mixture of Hb and car- 
bonate of sodium be then frozen in vacuo, a strong carbonic acid 
evolution takes place; the optical characters of 0-Hb remain un- 
changed after this treatment. Haemoglobin thus appears to have the 
power of expelling CO^ from Na^ 00^, and forming a compound with 
the metal. PflUger {jjentralhlatt, 1867, No. 21) describes obsei-va- 
tions which lead him to difier from Hoppc-Seyler as to all oxidation 
going on outside the blood-vessels. In opposition to the statement 
of H.-S. {Med, Chein. Untersuchung, i, 133) he states that when 
blood is allowed to flow rapidly from an artery into a vessel of con- 
siderable capacity filled with mercury and standing over mercury, a 
sudden darkening of the tint will bo noticed to take place, long be- 
fore the period of coagulation. This darkening is prevented by ex- 
posure to a temi>erature of 0" Cent., but occurs as soon us the tem- 
perature is luised. Blood which has undergone the darkening does 
not resume its very floiid appearance when exposed to a low tem- 
perature. Although this darkening does not positively prove a sub- 
traction of O, it must, Pflliger believes, be considered as aflbrding 
strong presumptive evidence of it. Heaton (Phil. Mag., May 1867, 
page 341) in a purely hypothetical paper argues that it is impossible 
to conceive that oxidation does not chiefly go on in the blood itself. 
Nawrocki {Centralblatt, 1867, No. 12) draws attention to the fact 
that sulphide of ammonium, besides reducing Hb, as was shewn by 
Stokes, when present in considerable quantity, exerts a further action 
ii}>on it. A band of reduced haemoglobin, and one situated in the red 
and coincident with Frauenhofer's lino C, makes its appearance. Sub- 
sequently these bands disappear and give place to two bands, which 
night easily be mistaken, on superficial examination, for those of 
O-Hb; after a period varying from 28 to 48 hours the bands disap- 
pear. The same phenomena ai'e noticed when sulphide of ammonium 
acts upon alkaline solutions of hsematine. 

Preyer {CetUralblatt, 1867, No. 18) finds that sulphide of potas- 
•ium acts in a somewhat similar manner to the ammonium com- 

* We do not confine ourselveB entirely to papers published within the above 
daiea. 

• For the sake of brevity the letters Hb will in this report be used to designate 
Hsmoglobin. The oxygen, carbonic acid, and nitric oude compounds being 
represented respectively hy the abbreviations O-Hb, CO-Hb, NO-Hb. 

VOL. II. 12 
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pound, when added to solutions of hsemoglobin. When a little piece 
of K, S is added to a cold aqueous solution of 0-Hb, the absorption 
band of i-educed Hb makes its ap[>earance. On heating the solu- 
tion gently two bands appear, of which one is extraordinarily 
sharp and black; these bauds are the same as those desctibed by 
i^'awrocki On boiling the blood solution thus acted upon by K, S, 
the two new absorption bands disappear, but again make their ap- 
pearance when the solution cools. A. Gamgee, in a note on the action 
of nitric oxide, nitrous acid and nitrites on haemoglobin {Proc. R. S. 
E, 1866-67, No. 73) points out that when nitrites act upon blood, it 
assumes a chocolate colour, the bands of 0-Hb become exceedingly 
Mnt, and an absorption band occupying the same position as that of 
acid hseniatine i^ superadded. When treated with ammonia the 
colour again becomes red, and whilst the band in the red completely 
disappears, the two absorption bands of 0-Hb again become moi'e 
distinct. A very faint absolution baud, occupying the junction of 
the orange and yellow and just below D, then becomes visible. On 
now treating such a blood solution with deoxidizing agents, the 
spectrum of reduced Hb is observed, and the solution when agi- 
tated with air presents again, in all their distinctness and beauty, 
the bands of 0-Hb. 

Hoppe-Seyler {Virchotd's Arch, xxxviii. 435) states that when 
pnissic acid is added to blood it cannot be expelled by mere evapo- 
ration, and conjectures that this is due to the formation of a com- 
pound with hemoglobin. Preyer (Centralblatt, 1867, No. 17) has 
indej)endently arrived at the same conclusion as H.-S. He finds that 
neither prussic acid nor cyanide of |)otassium exerts any action u|X)n 
even watery solutions of hsemoglobin. When a solution of 0-Hb is 
treated with a solution of KCN and heated, a broad band like that 
of reduced Hb appears ; the O -bands do not, however, reappear on agi- 
tation with au\ Sulphide of ammonium added to a solution which 
has been thus treated causes the broail baud to disappear and give 
place to two bands like those of CO-Hb. On passing O into the 
reduced solution, the broad band, similar to reduced Hb, again ap- 
pears. HON acts in an almost similai* manner. Preyer believes 
that there exist compounds of hajmoglobin with HON and KCN, 
which are similarly constituted to those formed by CO, NO, and O 
with Hb. Koschlakoff and Pofoff {CmiralblaU, 1867, No. 26) de- 
scribe the action of phosphui-etted hydrogen; 1st, on blood; 2nd, on 
0-Hb; 3rd, on CO-Hb; 4tli, on haematin. They have anivcd at 
the following conclusions: 1st, that PH^ decomposes hsemoglobin 
and haematin; 2nd, that pure PH^ does so without previously 
reducing these substances; and therefore, the statement that in 
poisoning by phosphuretted hydrogen death is due to reduction of 
the hsemoglobin, is devoid of foundation. Heuzinga {CevUralblaUy 
1867, No. 21) states that hsemoglobin is attacked by ozone, the ab- 
sorption bands disappearing almost instantaneously without the for- 
mation of hiematin. The colourless solution which results contains 
leucin, but no urea. Korber (Diss. Dorpat, 18G6) has, under the di- 
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rection of Alexander Schmidt, examined the action of standard so- 
lutions of caustic soda, and acetic acid on the blood of various organs, 
Ukd of different animals. It I'e.sults from his experiments that the 
stability of the haemoglobin varies I'emarkablj in different animals, 
and in varying conditions of health. Thus, 0*5 parts of a ten i)er 
cent, solution of caustic soda mixed with 20 parts of the blood of a 
healthy man caused the disap[)earance of the Hb-bands in four and 
a half hours, whilst in the case of the blood of a typhus patient 
similarly treated, the bands dit-appeared in 55 minutes. Again, 0*5 
parts of soda solution were added to twenty parts of blood of dif- 
ferent animals, and it was found that the bands of hsemoglobin dis- 
appeared in the case of the ox in from 3 to 10 hours, in that of the 
horse in 51 minutes, and in that of the sheep in 36 minutes. 

Dr T. R. Fnuser (Ed, Med. J. Aug. 1867) has lately investigated 
the action of galvanism on blood and albuminous fluids with a special 
view to determining the mode in which galvano-puncture induces 
coagulation of the contents of an aneurismal 8ac. When two plati- 
num needles connected with a six-celled Bunsen battery were im- 
mersed in a solution of egg albumen of Sp. Gr. 1055, a dense opaque 
aubetance of conical shape and acid reaction formed at the positive 
electrode, whilst a clear, colon rle&s, alkaline jelly grew around the nega- 
tive pole; the same phenomena essentially occur when solutions of 
pure albumen and blood are similarly treated. There is no evidence, 
according to Frascr, that apart from chemical action the galvanic 
current exerts any influence on the coagulation of fibrin. He at- 
tributes the formation of the coagula at the two poles to the action 
of the acids derived from the electrolysis of the inorganic constituents 
of the blood, at the positive pole, and of the bases at the negative 
pole, as products apparently identical in properties are obtained when 
albuminous solutions are treated respectively with acids and alkalies. 

Chemistry of the Tissues and Organs. — Dr L. Hermann has 
published a very interesting and suggestive work (^Untersuchungen 
fiber den Stoffuoechsel der Muskeln U. S. Berlin, 1867, p. 128) on the 
character of the gases of muscular tissue, and on the int6i*changes 
which go on between muscles, separated from the body, and the differ- 
ent gases, in the several conditions of rest, action, and rigor mortis. 
A very able critical abstract of this work will be found in the Labora- 
tory for Sept. 14, 1867. Amongst the most remarkable results of 
Dr Heinnann's researches we may mention, that the gases of muscle 
are quite free from oxygen, that the respii-atory function of muscles 
which was supposed to exist by George Liebig, Matteucci, and 
otherg, is rendered moro than doubtful, but that nevertheless when 
a muscle is thrown into action, or into a state of rigor, there ia 
evolution of carbonic anhydride, which appears to be derived from 
a carbonic-anhydride generating substance. F. Holm (JL /. pract, 
Chem. T. 150-152) found in the alcoholic extract of 650 grammes 
of the supra-renal capsules of the ox, iuosite, hypoxanthine, and a 
•olouriug matter insoluble in alcohol, ether, and chloroform, which 
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the author thinks is probably identical with the pigment of bronzed 
skin. The autlior believes that this colouring matter does not exist 
preformed in the capsules, but is due to the oxidation of a colourless 
chromogen. 

Radziewsky ( Virchcno^a Arch, xxxvi. Hft. 1), as a result of his 
enquiry into the presence of leucin and tyrosin in the healthy body, 
concludes that leucin is contained in the pancreas, and spleen, the 
lymphatics, and salivary, thymus, and thyroid glands, and in the 
liver. It Ls not found in the testicles, lungs, heart, and voluntary 
muscles, or in the brain, blood, urine, saliva, and bile. Its presence 
in the kidnevs is doubtful. Tyrosin was never found. 

Dybkowsky {JL f. pract. Chem. 153-164) finds that Neurin, 
which is one of the products of decomposition of Liebreich's protagon, 
is, as Bayer had already stated, identical with Strecker*s Cholin. 
Both substances have the formula C^ H,^ NO, and present the same 
crystalline form. Neubauer (Freseiiins* Zeitachrift, vi Jahrgang), 
announces that when capric or caprylic acids are saturated with 
ammonia and then brought in conttict with water, beautiful myeline 
forms are j)roduced. Myeline is obviously no chemical principle, 
but a physical phenomenon, and the generation of the so-called 
myeline forms may go on altogether independently of the presence 
of protagon, or, as Beneke thought, of cholesterine. Neubauer 
separates sarcin and xanthiu from muscle by precipitation with 
nitrate of silver. In the case of sarcin there falls a precipitate 
having the composition C5 H^ N4 O + 2Agj O, in that of xanthiu 
Cg H4 N4 Og + 2Ag^ O. Essentially the process consists in dissolving 
the precipitate in boiling nitric acid, of density 1*1, and crys- 
tallizing from this solution. G. Stadeler (JLf, pract. Chem, 148-150) 
finds that the yolk of egg contains no bile acids, but a sub* 
stance similar to, and probably identical with, hiematoidin. 8. 
Moore (Cfietn. News, Sept. 6, 1867) gives the results of the exami- 
nation of crystals which occurred as a deposit in jars in which brain 
had been preserved (in spirit?). The crystals were saponified by 
KHO, and dissolved by hot absolute alcohol. Their meltin;; point 
was 103°. Elementary analysis gave, as a result^ C 43*79, H 8*09, 
and O 4812. 

Secretions. — Lang {Wiener Med, Woc/ienschri/l, 18G6, No. 95) 
in examining the urine of a patient suffering from renal dropsy, ob- 
tained reactions which led him to believe that either alloxan, or a 
substance resembling it very closely, was present. Schilltzen (Zeit- 
schrift C/iem. v, BeUstein, 1867, p. 158; Laboratory ^ i. 278) states 
that the urine of men or animals poisoned with phosphorus always 
contains sarcolactic acid ; as much as 10 gitimmes or more is occa- 
sionally found in the urine of 24 hours. Pnissak {CeiUraJhlcUt^ 1867, 
No. 7) has attempted to discover the cause of the occasional failure 
of the nitiic acid test (Gmelin's reaction) for bile-colouring matter, 
in jaundiced urine. None of the constituents of the urine have 
the power of influencing the reaction. It appears, however, that a 
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febrile condition of the system exerts such an influence on the bile- 
eolouring matter, that it ceases to give its reactions with HNO.. 
Tcherinoff {MoleschotC s Untersuch. x. 232), from a scries of experi- 
ments made to determine the value of pt>larizing saccharometers for 
determining the amount of sugar in diabetic urine, as compared with 
chemical means, concludes that the latter yield more reliable results. 

Kespiration. — Pettenkofer and Voit {Annalen der Chemie und 
Pharmacies CXLI. Heft 3) have undertaken a series of researches in 
their large respiration apparatus at MUnich, with a view to determin- 
ing to what extent the respimtory functions vary during the day and 
during the night. Tlieir first experiments were conducted upon a 
joung watchmaker, aged 28 years, and led to a remarkable result, in 
respect to the difference in the amount of oxygen absorbed and car- 
bonic acid evolved during the day and night periods. The experiments 
included one day of rest during which the man amused himself by read- 
ing and repairing a small clock, and a day of labour in which he was 
made to turn a wheel heavily charged. The chief conclusions which 
may be drawn from these experiments are the following : 1st, That in 24 
hours the volume of the CO, eliminated is about equal to that of the 
O absorbed; 2nd, That the interchanges of gas effected by respiration 
go on differently by day and by night, so that the greater part of the 
O absorption takes place by night and the greater part of the CO^ 
elimination by day. Work has scarcely any immediate infliuence on 
the oxygen absorbed during the day, although it has a gi*eat imme- 
diate influence in the amount of CO^ eliminated. This seems to be 
formed at the expense of oxygen which has been stored up. 3d. The 
excretion of urea is not increased by work, although this be long 
sustained. 4tL The elimination of water is veiy much increased by 
work, and the increase continues during the ensuing hours of sleep. 
Pettenkofer and Voit have, we believe, since repeated these experi- 
ments on the man who was the subject of the above experiments, 
but without confirming the results as to the difference between the 
day and night periods. (CerUrcUblattf 1867, No 31.) 

Origin of Muscular Force. — Parkes {Proc. R, S, 1867, No. 94) 
describes a series of experiments *on the elimination of nitrogen 
during rest and exercise on a regulated diet of nitrogen.* These ex- 
periments were conducted upon two soldiers at Netley. The experi- 
ments were conducted in the same manner as those recorded in Parkes* 
first paper (see Froc. R, S., No. 89). During four days the men were 
at their ordinary employment; during two days rested; returned to 
ordinary work for four days ; took very active exercise for two days ; 
and were then for four days more on ordinary occupation. They 
every day took a diet containing 19*61 grammes of nitrogen. From 
both sets of experiments which Pro£ Parkes has performed, it appears 
that actually the amount of nitrogen excreted during active exercise, 
is lower than that excreted during a period of rest, although in the 
period of rest following work Uie nitrogen is slightly increased. 
Pettenkofer and Yoit^ in their recent paper noticed that work seems 
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to have no influence on the amount of urea excreted, and that indeed 
the amount was slightly less on the daj of labour than on the daj of 
rest. Parkes suggests the following theory of muscular action. 
''When a voluntary muscle ia brought into action by the influence 
of the will it appropriates nitrogen and grows ; the stimulus or the 
act of union gives rise to changes in the non-nitrogenous substances 
surrounding the ultimate elements of the muscular substance which 
cause the conversion of heat into motion. The contraction continues 
(the will still acting) until the eflete products of these changes arrest 
it; a state of rest ensues, during which time the effete products are 
removed, the muscle loses nitrogen, and can again be called into action 
by its stimulus." Voit {ZeiUchriftf. Biol ii. 307-365; CerUralblali, 
1867, No. 7) has studied the urea excretion during starvation. He 
considers the amount of urea excreted to be a measure of the decom- 
position of albumen. He finds that at the commencement of starvation 
the urea excretion goes on much more rapidly than at a later stage, 
and that the amount of urea excreted at the commencement is in 
direct proportion to the good state *of nutrition of the animaL This 
first great urea excretion he considers to be derived from an albumi- 
noid substance, which is more easily broken up than the stock albumen 
upon which the animal subsists for some time longer. 

Physiological Actions of Medicinal and Poisonous Substances. 

Bromide of Potassium. — M. J. V. Laborde (Comptes Rendus^ 
July 8) describes the general results of numerous experiments with 
Bromide of Potassium on man and on various animals, but principally 
on batrachians (Rana viridis). Four or five minutes after admi- 
nistering from three to six grains to frogs, a slight general exci- 
tation, with somewhat tetanic movements, was caused. This was 
soon Bucceeded by weakness and then by a condition of flaccidity, 
during which reflex action was entirely abolished ; but the power of 
voluntaiy movement was retained until long after this. The heart 
was but slightly and gradually affected, and continued to contract for 
several hours after the loss of reflex power. Laborde concludes that 
Bromide of Potassium has no special action on the heart, muscles, euce- 
phalon, nor nerves ; but that it mainly and primarily influences the 
spinal cord. He also studied comparatively the effects of Iodide of 
Potassium and Bi*omide of Sodium — substances whose chemical con- 
stitution might suggest a coirespondence with Bromide of Potassium 
in physiological action. Twice or thrice as large a dose of Bromide 
of Sodium, however, produced no effect ; and Iodide of Potassium, 
though active, differed greatly in the nature of tlie symptoms it 
caused. The exhibition of these substances was effected by placing 
them, in a state of fine division, on the interdigital membrane ; and 
absorption by this surface was found to be rapid. Eulenburg and 
Outtmann have also examined the physiological action of this sub- 
stanoe (CeiUralblaUf 18 May). From Uiirty to sixty grains gyren to 
rabbits by the stomach or by hypodermic injection, cAosed death in 
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fW>m ten to forty minutes. A smaller, non-poisonotis dose produced 
paralysis and cardiac irregularity. When one or two grains were 
injected into the subcutaneous tissue of frog^, paralysis ensued in 
from ten to fifteen minutes, and it was supposed that this was due to 
an action on the cord. Neither in these experiments nor in those of 
Laborde is there, however, any conclusive demonstration given of a 
spinal action. Eulenburg and Guttmann attribute these effects to 
the potassium and not to the bromine ; for similar symptoms were 
produced by other salts of potassium, while bromine itself and 
bromide of sodium and of ammonium were not found to have actions 
resembling that of Bromide of Potassium. 

SuLPHOCYANATE OF PoTASSiUM. — MM. Dubrueil eiliegvoa (Comptes 
Hendus, JL7 Juin) imagined, from the results published by Claude 
Bernard, Ollivier and Bergeron, that this substance should prove a 
perfect counteragent to strychnia. These expectations were not ful- 
filled ; for in addition to ideo-muscular paralysis a previous stimulat- 
ing action on the central nerve-ganglia, and one hitherto overlooked, 
was discovered. As this produced tetanus, sulphocyanate of potas- 
sium Is useless in strychnia poisoning. They further contradict the 
assertion of MM. Ollivier and Bergeron, that a modification is 
caused in the sti*ucturo of muscular fibre. 

Phosphorus. — ^The first portion of Dr Dybkowsky's important 
research (C/iem, Untersuch. von noppe-Seyler^ 1866, p. 49) is occu- 
pied with a historical account of the theories of phosphorus-action. 
He discards the opinions of its conversion into the various phospho- 
rus acids, and also the most usual one of its absorption and action in 
the free state. He concludes that it is converted in the organism into 
phosphuretted hydrogen (PH3), and that it acts as such. When PH, 
is administered, the symptoms are the same as those of phosphorus 
itself; and when phosphorus is placed in a mixture of aerated water, 
gastric juice and blood, PH^ is formed. Phosphuretted hydrogen 
acts by removing oxygen from the blood. Dybkowsky minutely 
describes the symptoms caused by PH^,, but he unfortimately neg- 
lects to mention the pathological appearances ; which is remarkable, 
as those of phosphorus are so well ascertained. 

The presence of sarcolactic acid in the urine of man and of the 
lower animals during phosphorus-poisoning is vouched for by M. O. 
Schilltzen {Zeit8chr,filr Civem, 1867, p. 138). It appears when the 
symptoms arrive at the stage of yellow discoloration of the skin, and 
when the urine contains albumen and bile-pigments. 

Carbokio Acid and Oxygen. — M. K Cyon, one of the latest and 
most successful of the investigators of the nerve connections of the 
heart, has examined the influences of carbonic acid and oxygen on 
the cardiac action {Gomptea Rendtu, 20 May). He believes that the 
former stimulates the regulating centres and thereby increases the 
blood-tension and the resistance to propulsion, a diminished rate of 
.actioQ resulting ; and that the latter stimulates the motor ganglia in 
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the heart's substance, and thereby increases the frequency of its 
contractions. 

Chloroform, Sulphuric Ether, Amylene, Carbonic Acid and 
Carbonic Oxide. — Bernstein (MoleschotCa UiitersucK x. p. 280) con- 
cludes that the effects of chloroform are not due to an action on the 
blood-corpuscles, as Hermann asserted {Journal of Anatomy and 
Physiology^ 1867, p. 155), but to a primary action on the spinal cord. 
He also infers from his experiments that chloroform produces anaes- 
thesia by acting on the sensory nerve cells, and not on the nerve 
fibres. Important researches on the actions of Chloroform, Sulphuric 
Ether and Amylene have been undertaken by Professor Ranke of 
Munich {CentralblaU, J^o. 14, 1867). He believes that in large doses 
these substances paralyse the terminations of the motor nerves, and 
that the early appearance of rigor mortis is due to their action on 
myosine (muscle fibrin). Rigor occurs more rapidly after death from 
chloroform than from either of the two other anaesthetics, and the 
same order is observed in the rapidity with which a solution of 
myosine becomes clouded when exposed to the vapours of theso sub- 
stances. They also coagulate sohitions of nerve albumen. From 
experiments with lower animals, Bernstein concludes that Sulphuric 
Ether is a less dangerous anaesthetic than chloroform. One of the 
most remarkable of the investigations on chloroform is that published 
by Dr Faure (Comparative Researches on the Effects of Chloroform 
and Carbonic Acid, Archives Gen. de Med., May, 1867, p. 557). Its 
object is to examine the method in which chloroform and other sub- 
stances produce anaesthesia ; and the general result is that the efifects 
of the inhalation of carbonic acid and chloroform are essentially those 
of impairment of respiration. Chloroform is said to modify the por- 
tions of the pulmonary surface with which it is brought into contact 
in such a way as to render them impermeable to the air, in virtue of its 
power of coagulating albumen, and hence to interfere with respira- 
tion ; and the anaesthesia it causes is asserted to be merely one of the 
early symptoms of asphyxia. Among other ingenious experiments, 
the following is given in support of this view. A caoutchouc tube, 
having one end attached to a vessel containing chloroform, was passed 
down the trachea, beyond its bi/urcation, into one of the bronchi^ and 
a large quantity of chloroform was so inhaled by an animal ; but no 
anaesthesia was caused. The tube was then so far withdrawn that it 
did not extend to t/te bifurcation; and after a very few inhalations 
complete anaesthesia ensued. During this condition it was again 
advanced beyond tlie bifurcation into a bronchus; and although chlo- 
roform continued to be inhaled the anaesthetic condition gradually 
disappeared. Thus, if one lung or a portion of one lung is only acted 
ui>on by chloroform, no anaesthesia is produced ; if both lungs are 
acted upon, anaesthesia supervenes ; and if, during this anaesthesia, one 
lung is removed from the direct influence of chloroform, the anns- 
thesia ceases, notwithstanding the continuance of chloroform inhalation 
by the other lung. Carbonic acid was found to act in the same way. - 
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When carbonic oxide, however, was brought into contact with only 
limited portions of the pulmonary surface, its characteristic effects 
were nevertheless quickly produced. It thus appears, according to 
Dr Faure, that chloroform resembles carbonic acid in acting only by 
interfering with respiration, and not as a systemic poison ; carbonic 
oxide, on the other hand, passes through the lungs without producing 
any changes of such a nature as to interfere with respiration, and its 
symptoms are caused whenever it is absorbed into the system. IVIany 
of the experiments in Dr Faure's paper are worthy of repetition by 
independent observers, and his conclusions are certainly of such 
importance as to require and deserve confirmation. 

M. P. Bert has examined whether a stage of excitement occurs 
during the action of chloroform and ether, in the sense of a true 
stimulation of the cerebro-spinal nervous system preceding the stage 
of depression (Archives Gen. de Med.y May, 1867). This he denies^ 
because, among other reasons, if the spinal cord be divided before the 
inhalation no symptoms of excitement occurred below the incision, 
but yet reflex power became abolished there ; while above the incision 
the usual movements occurred. These movements, which constitute 
the symptoms of the stage of excitement, M. Bert refers to irritation 
of the mucous membranes by chloroform ^•apoul*. 

Sulphate of Quinia. — Eulenburg (Comptes Rendus^ 4 Mars, 
1867), concludes, from an extensive series of experiments on 
frogs, that sulphate of quinia acts energetically as a paralyser of the 
respiratory movements and of the heart. The former cease from ten 
to sixteen minutes after the administration of doses varying from 
half a grain to two grains. The effect on the heart is independent of, 
and occurred several hours after, the stoppage of respiration. It is 
supposed to be due to an action on the cardiac muscle itself and on its 
excito-motor ganglia ; as previous division of the vagi did not prevent 
it. Among other phenomena, it was found that this substance 
destroys the frmction of the spinal reflex centre, and afterwards, those 
of the centres of sensation and of voluntary movement in the cere- 
brum. Some doubt is cast on this research by a subsequent one of 
M. Jolyet {Comptes Bendus, 2 Avril). This investigator found that 
"when sulphate of quinia was injected under the skin of the feet the 
effects were quite different from those of its injection under the skin 
of the bock. The latter method was adopted by Eulenburg; and 
Jolyet asserts that £ulenburg*s principal results were, therefore, caused 
by the direct action on the heart that such administration admits 
of^ and that many of the subsequent phenomena and their sequence 
were caused by the natural extension, by imbibition, of the substance 
injected. 

Calabar Bean. — Westermann (Inaugural Dissertaiumy Dorpat, 
1867, p. 37) and Vintochgau (Action of Physostigmin on Amphibia, 
Wiener Acad, Sitzungbericht. CI. 2. Abtheil LV. p. 49) confirm many 
of the fitcts previously ascertained by Fraser (Jour, of Anal, and 
Physiology J No. IL 1867, and Trcms, Roy, Soc, Ed, xxnr. part iil pp. 
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715 — 787), but add to them nothing of importance. Dr Eben. 
Watson {Ed, Med, Jour, May, 1867) contributes an interesting 
paper on the same subject, in which some attention is paid to the 
antagonism of Calabar Bean to tetanus and to strychnia-poisoning. 

Curare. — Dr Hermann {Reichert und Du Boia ReynunuTa Archiv, 
1867, p. 64) has explained by a simple experiment why a dose of 
curare sufficient to kill if introduced under tlie skin of a rabbit, 
proves harmless when injected into the stomach. He tied the renal 
vessels previous to the administration by the stomach, and found that 
death resulted just as certainly, though not so rapidly, as when the 
poison was introduced subcutaneously. He believes from this that 
the immunity by stomach-administration is not due to non-absorption 
by the mucous membrane of the alimentary canal, but to sucli 
tardy absorption as allows of its removal by the kidneys before any 
poisonous accumulation in the blood. In like manner he accounts 
for the non-fatal effects of the poison of serpents, and also of various 
potassium salts, when introduced by the stomach. He explains the 
fsuct of even moderate doses of curare poisoning birds when given by 
the stomach, by supposing that the removal of the poison must be 
very slowly accomplished as the urine of birds is semifluid. He 
points out the importance of attending to the state of the excretory 
organs during the administration of poisonous substances ; for if the 
normal balance between absorption and excretion be disturbed, results 
may follow that were neither anticipated nor desired. 

Akazga. — Dr T. R. Fraser describes the chemical and physiological 
properties of a new West African ordeal-poison called Akazga {Brit, 
and For. Med. CL Rev. July, 1867; and Froc, Roy. Soc. Ed. 1867). 
The source from whence it is derived is an unknown strychnaceous 
plant; and the general physiological properties of the poison are 
those of strychnia. A new alkaloid has been separated from it by 
Fraser, which likewise bears a close resemblance to strychnia. We 
have now, therefore, four alkaloids derived from the genus Strychnos : 
strychnia, akazgia, brucia and igasuria. They all possess similar 
physiological properties, but they may be divided on account of their 
chemical relations into two groups; the one containing strychnia and 
akazgia, and the other brucia and igasuria. 

Atropia. — Dr W. Ogle contributes an interesting paper on the 
comparative immunity of rabbits to the poisonous action of atropia 
{Med, Times and Gaz, May 4, 1867). His conclusions are the follow- 
ing : — 1. That a rabbit of middle age can live for, at any rate, six 
days on belladonna without inconvenience. 2. That enormous doses 
of atropia may be tolerated, whether given by the stomach or by 
subcutaneous injection ; and that this tolerance is not due to non- 
absorption. 3. That the tolerance increases with the age of the 
animal 4. That old and young rabbits are equally subject to dilata- 
tion of the pupils. Ogle refers to some experiments by Dr Camus in 
which the minimum fatal dose for rabbits was found to be 15*5 grains. 
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No explanation is, however, advanced of this immunity; and we must 
jet submit to the mortification of having thus siiggested to us our 
ignorance of the essential causes of the physiological action of poisons, 
which such curious exceptions prominently display. 

The Poison of the CoBRA-Di-CAPELLii. — Professor Halford of 
Melbourne has made some experiments with this poison {Brit, Med. 
Jour. July 20, 1867). He says that it consists of molecules of living 
germinal matter, which, after the inoculation of an animal by the 
cobra's bite, multiply so rapidly in the blood, that millions of mole- 
cules are produced in a few hours, at the expense *'of the oxygen 
absorbed into the blood during inspiration/' Hence asphyxia is 
produced, according to Dr Halford. We imagine that such a theory 
requires an examination of the gases of the blood after the poisoning. 

Salamander Poison. — Dr Zalesky {Afed. Chem. UrUersuchungen 
von Hoppe-Seyler^ 1866, p. 85) has separated an alkaloidal active 
principle from the poisonous secretion of the salamandra maculata. 
This he names Salamandrine, and he assigns to it the formula 
CmHc^NjOi. *' In its action on animals, salamandrine has apparently 
a close i^esemblance to strychnia ; but the spasms produced by the 
former are clonic, whereas by the latter they are tonic." 

Action of Antiseptic Agents on Infusoria, Dr Binz of Bonn 
(CentrcUblattf No. 20, 1867) has investigated the effects of various 
antiseptics upon the animalcules found in vegetable infusions. He 
particularly examined the actions of these agents upon the Para- 
mecium Colpoda, so commonly found in putrid infusions of hay. The 
infusion and the antiseptic were allowed to come into contact with 
each other on a glass slide, while he observed the result by means of 
a low magnifying power. Binz classifies the substances that injured 
the Paramecium into two groups: — 1. Those that kill by producing 
osmosis; among which are chloride and hyposulphite of sodium, chlo- 
rate of potassium and alum. 2. Those that have a directly poisonous 
influence : among which are nitric, sulphuric, tannic and acetic acids; 
creasote, permanganate of potassium, corrosive sublimate, iodine, 
bromine, chlorine, and quinia. Of the acids, acetic is the most 
powerful poison. Solutions of 1 part of corrosive sublimate in 1500 
of water, of 1 of iodine in 5000 of water, of 1 of bromine in 12000 
of water, of 1 of chlorine in 25000 of water were poisonous. Quinia 
has also a powerful action on the Paramecium ; 1 pai-t in 400 of water 
produces instant death and 1 in 10000 kills in two hours. Strange 
to say, salacine does not injure this animalcule, even when employed 
in a solution of 5 per cent. ; and a 1 per cent solution of nitrate of 
Btrjchoia produced no injury within two hours. 

Innervation, 

Brain. — Herzen (Bealea Archivj 1867), denies the accuracy of 
SeiBchenoVs view that there are in certain { arts of the brain centres 
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which inhibit or restrain spinal reflex action : Setschenow found that 
when certain parts of the brain were irritated, spinal reflex action 
could be less easily called forth, but Herzen says that this result 
follows irritation of any considerable portion of the nervous system 
central or })eripheral. Again, Setschenow found that removal of 
certain portions of the brain was followed by an increase in the 
fecility with which reflex action could be induced ; but according to 
Herzen, removal of any considerable portion of the central or peri- 
pheral nerVous system produces a great increase in the reflex action in 
all the other parts of it. Herzen arrives at these results from thirty- 
five exi^riments made under Schiff^s guidance. 

Spinal Cord. — Effect of a Constant Electrical CurrenL Dr J. 
Kanke {Zeitsch, fiir Biologie, ii. 398) confirms the interesting obser- 
vation made by Nobili, that the convulsions of an animal will cease if 
a strong constant current be passed through the spinal cord. Ranke 
found that no reflex action could be induced in a frog when a strong 
constant current was passed through its cord. Though a strong cur- 
rent allayed the tetanus j)roduced by strychnia, it did not prevent 
the death of the animal. A weak current increased the tetanus, a 
very strong current produced permanent paralysis if continued for 
some time, wliile a current of medium strength allayed the spasms 
and did not produce permanent palsy of the cord. It made no 
difference in the results whether the current was passed up or down 
the cord. 

CiLiospixAL Centre. — Dr K Salkowski of Konigsberg {Ifenle 
und Pfeufer^s Zeitsch. 3te Beihe, xxix, 167) concludes t^t in rabbits 
the nerves which supply the vessels of the ears and the dilator 
pupillae take their origin above the atlas — probably from the medulla 
oblongata, and not, as Budge supposed, from that portion of the spinal 
cord opposite the 6th and 7th cervical vertebrae. The nerves traverse 
the spinal cord without decussation, and leave it by the anterior roots 
of the 7th and 8th cervical, and Ist and 2nd dorsal nerves, and then 
pass into the cervical sympathetic. 

Sensibility of the Spinal Cord. — H. Engelken (Reicherfs 
Archiv^ 1867, p. 189) has, under the direction of Prof. Fick, per- 
formed several experiments on the spinal cord of rabbits, which have 
convinced both these observers that the anterior and posterior columns 
are just as capable of being irritated by electricity as ordinary nerve- 
trunks are. This view is directly opposed to that advanced by Van 
Deen, Schiff and Guttmann. The negative results which followed 
irritation of the anterior columns in the hands of these gentlemen 
are ascribed by Ehigelken to their having used mechanical irritants, or 
too feeble electrical currents. He says that further research is 
necessary ere anything definite can be said i-egarding the grey 
substance. 

Artificial Diabetes. — Eckhard (Beitrdge zur Anatomie und 
Physiologie, 4**' Band, 1^ Heft, 1867) has very decidedly advanced 
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OUT knowledge of the parts of the nervous system concerned in the 
production of diabetes when the floor of the fourth ventricle is punc- 
tured. It is well known that diabetes follows the puncture even 
although the vagi and cervical sympathetics have been pre'viously 
divided; these therefore do not form the efferent channel through 
which the puncture perverts the action of the liver. On the other 
hand, Eckhard found that he could never produce diabetes by punc- 
turing the floor of the 4 th ventricle after previous division of the 
splanchnic nei-ves. So that it is thix>ugh these nerves that the 
influence passes from the medulla oblongata. Simple section of the 
splanchnics was in one case followed by diabetes, but never again, 
though the experiment was repeated more than a hundred times. 
As the splanchnics have been shown to be the most important 
vasomotor nerves in the whole body, the negative results of these 
experiments are sufficient to show that Schifi* is wrong in supposing 
that diabetes may be due to dilatation of the hepatic vessels. Irrita- 
tion of the distal portions of the divided splanchnics was not foUouoed 
bj/ diabetes; so tliat some apparatus must intervene between the floor 
of the 4th ventricle and the splanchnic trunks, which required to be 
irritated ere the diabetes could be established. Proceeding by the 
method of exclusion Eckhard irritated such of the vertebral chain 
of sympathetic ganglia as lie within reach. Strange to say he found 
that section of the inferior cervical ganglion was always followed by 
marked diabetes. Section of the two first thoracic ganglia was fol- 
lowed by the same residt, though it was less marked. Section of the 
roots of the last cervical and flrst doi*sal nerve was in some cases 
followed by diabetes ; in others the result was negative : the result 
was always negative when the jiosterior roots only of these nerves 
were divided. He has not yet satisfied himself of the results of 
irritating the divided nerve-roots. The research is not yet complete, 
but he thinks it is probably the inferior cervical and upper two 
thoracic ganglia which form the nervous apparatus specially acted 
upon by the puncture of the 4th ventricle in giving rise to diabetes; 
at any rate, the research up to its present pointy shows that some 
parts of the central nervous system must be irritated before artificial 
diabetes can be produced. 

Electrotontts. — The following are some of the conclusions given 
by Matteucci (Comptes Rendus, No. 22 and 29, 1867), at the close of 
a long article " On the Secondary Electromotor Power of Nerves, 
and its application to Electro-physiology." Electrotonus and secondary 
polarity are phenomena of the same nature. The increased nerve 
excitability and the tetanus produced in a limb on the opening of a 
constant current depend prolmbly on secondary currents which traverse 
the nerve, and also on the influence exerted on the nerve and muscle 
by the electrolytic ])roducts developed at t!ie ultimate nerve ramifica- 
tions. According to Fick (VierteljaJwgch, d, Zuricher, NcUurf, Ge$, 
XI. CerUrcUldcUt, No. 9, 1867), irritation of a nerve by an inducted 
current takes place only at the negative pole, and not throughout 
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the whole space between the poles, as Pfluger supposed. This, how- 
ever, is only asserted of the inducted current produced on the closure 
of the current in the primary coil — the opening inducted current is of 
too short duration to permit of its investigation in this respect. 
*' Researches on the Nature of the Electrotonic State, and the Nega- 
tive Variation of the Nerve Current,'* by J. Bernstein (Beichert^s 
Archiv, p. 5\)6y 1866), must be perused at length to be intelligible. 

Kate op Nervous Conduction. — Helmholtz and Baxt {Beriiner 
Acad, Monatahericht, p. 228, 1867) estimate the average rate of 
conduction in human motor-nerves at 111 feet per second. This 
result agrees very closely with that previously obtained by Hirsch. 

Another Nerve which dilates the Vessels. — Cyonand Ladwig 
{Sachs. Acad, Bericht. 1866, p. 307— -JL de FAfiat. No. 5, 1867) have 
found in rabbits that when a branch of the vagus which arises by 
two heads, one from the vagus near the origin of the superior 
laryngeal nerve, and the other from the latter nerve itself^ is divided 
and its central end irritated, a remarkable lowering of the pres- 
sure of the blood ensues; hence they give to the nerve the title of 
" Depressor." This branch courses down the neck in close proximity 
to the sympathetic, and on entering the thorax joins a branch of the 
Inferior Cervical Ganglion : the couibined nerve has been traced by 
them as far as the dense tissue between the origin of the Aorta and 
Pulmonary Artery. The pressure of the blood was lowered to a half^ 
and sometimes even to a fourth of the normal mean pressure, by 
irritating the central end of the divided nerve for some time by means 
of inducted currents. The result of irritating the peripheral end of 
the nerve was negative. Slowing of the hearths s{>eed accompanied 
lowering of the blood-tension : the former was evidently a reflex 
effect through the vagi, for when the vagi were divided below their 
union with the " Depressores," and the latter then irritated, no change 
in the hearths speed resulted, although the blood-tension was lowered 
just as much as when the vagi remained undivided. Were Marey*s 
theory as to the relation between the pressure of the blood and the 
heart's speed correct, the heart's speed ought to have been greatly 
quickened when the blood-tension was lowered, and especially so when 
the heart was no longer restrained by the vagus. Moreover, they 
found that the force of the cardiac pulsations was unaffected by 
irritation of the '* Depressor." So that as the lowering of the blood- 
pressure was not due to any change in the force or rapidity of the 
heart, they concluded that it was produced by dilatation of the vessels : 
they suppose that the nerve acts reflexly, and that it inhibits or 
resti*ains the action of the vasomotor nerves, thereby diminishing the 
tonic contraction of the vessels ; in short, that this nerve is a great 
dilator of the vessels. They think that it is chiefly the abdominal 
vessels which are dilated. They conclude that by means of this nerve 
the heart can lessen the resistance offered to its contraction ; perhaps 
it only acts when the heart is overloaded with blood — ^for section of 
the nerve in ordinary cases does not increase the blood-pressure, which 
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it would do were the nerve in a state of tonic irritation. Their con- 
dufiions regarding the function of this branch of the vagus are de- 
duced from a largo number of experiments. 

Cardiac Motor Nerves. — (Von Bezold, Verliand. der physic, med. 
Oesell. Wiirzburg, v. 26, Jan. 1867; Bever and von Bezold, Cen- 
tralhlcUt, No. 23, 1867; R and M. Cyon, Coniptes Rendus, Lxiv.). 
Von Bezold and Bever found that irritation of the root of the in- 
ferior cervical ganglion (ganglion stellatum) which runs for some dis- 
tance with the vertebral artery accelerated the heart's speed. Ac- 
cording to the brotliers Cyon, the Ist and 2nd branches of the infe- 
rior cervical ganglion coimect the ganglion with the ** depressor" 
nerve (see the notice of Cyon and Lud wig's researches on this nerve): 
the 3rd branch, that running along the vertebral artery, is the only 
branch which when irritated quickens the heart. Irritation of the 
4th and 5th branches which surround the subclavian artery produces 
increased blood-preissure. The above is the arrangement in rabbits. 
In dogs the 2nd corresponds to the 3rd branch in rabbits. The 
heart also receives motor nerves from the upper thoracic ganglion. 
These motor nerves of the heart do not appear to be always in a 
state of irritation, for their section does not influence the heart's 
speeci. 

A Cardiac inhibitory Nerve in the Crustacea. — Eckhard 
{Beitrdge, 1867) finds that the crustacean heart is supplied by a nerve 
having the same function as the cardiac branches of the vagus in the 
vertebi-ata. This i>aper contains many other interesting facts regard- 
ing the eiSect of temperature and inducted electrical currents upon 
the heart of Cancer Pagurus. 

Ophthalmic Inflammation after Division of 5tli Nerve. — Since 
Snellen and Buttner*s researches we have generally believed that the 
ophthalmic inflammation which follows division of the 5th nerve is 
owing to the eye having lost its sensibility, and being therefore no 
longer able to protect itself against external irritants; for when 
means were taken to prevent the entrance of foreign bodies into the 
eye, the inflammation did not result. Meissner (llenle und P/evfeT^B 
ZeiUchrifty 3te Reihe, xxix. Hefb 1, p. 96) has observed that in a 
rabbit in which he partially divided the ophthalmic branch of the 5th 
nerve the usual inflammation of the eye resulted, notwithstanding 
the apparently complete preservation of the sensibility. He is there- 
fore disposed to think that the cut had injui*ed the vasomotor nerveSi 
or more probably the trophic nerves (that is, the nerves which im- 
mediately preside over the nutrition of the textures) of the eye. In 
the succeeding number of the same journal (p. 217), Schifl* writes to 
8ay« that Meissner*s observation entirely supports the explanation of 
the phenomenon advanced by him in his Nerven Physiologie^ p. 387, 
and that he has observed four cases in which, after injury to the 5th 
nerve inside the skull in animals, the ophthalmic disturbance followed, 
notwithstanding the preservation of the sensibility of the eye and ita 
appendages. 
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Changes is the Testis resulting from division of the Spert 
MATic Nerve. — I. Obolensky of St Petersburg {CentralblcUt, No. 32, 
18G7) has found that after section and removal of a portion of the 
spermatic nerve in rabbits and dogs, fatty degeneration of the epithe- 
lium of the tubuli seminiferi always results — leading to atrophy of 
the gland. The areolar tissue of the organ often becomes con vetted 
into adipose tissue in such cases. These changes result^ although the 
vessels supplying the gland remain intiict. N61aton has observed 
atrophy of the testicle following section of the spermatic nerve in man. 

Relation op the Vagus to the nerves which supply the 
Bladder. — Dr F. Kehrer of Giessen (Henle und F/ev/era Zeitschri/f, 
3te Reihe, xxix. 144) has from experiments on rabbits and dogs come 
to the conclusion tliat (Ehl was wrong in saying that contraction of 
the bladder could be induced by irritating the central end of the di- 
vided vagi (Comptes Jiendus, Aug. 1865). Kehrer's experiments were 
performed under the direction of Eckhard. 

Innervation of the Parotid Gland. — Wittich (Virchato's Ar- 
chiv, XXXIX. p. 184) does not think the influence exerted by the 
cei'vical sympathetic on the Parotid secretion so doubtful as Eckhard 
supposes (see previous No. of Jl. of Analomy and Physiology^ p. 361). 
He always finds that irritation of the cervical sympathetic causes an 
increased flow of saliva fi'om Stenson*s duct, and does not think that 
this can be attributed simply to pressure from the gland of its con- 
tained secretion. He agi-ees with Eckhard, however, that irritation 
of tlie ner\'e fails in about five minutes or so to excite the secretion ; 
he thinks that this is probably due to exhaustion of the nerve. He 
considers that the question as to whether or not the parotid secretes 
constantly is lefl undecided by both Eckhard's researches and his own. 

On the Difference between Excitability and Conductability 
IN THE Peripheral .Nervous System. — Schiff" {Heide und Pfeufer^s 
Zeitschrift, (3) xxix. p. 221) says that at a certain stage of poisoning 
with conia and curare in frogs where a ligature has been placed round 
all the textures of tlie thigh except the sciatic nerves, reflex move- 
ments can be produced in the ligatured limb, although the nerve 
cannot be irritated by means of a galvanic current. Schiff therefore 
thinks that this supports the idea of the non-identity of the excitability 
and conductabilUy of a nerve fibre. 

Want of space forbids our abstracting |>apers by Adamiik, '' On the 
Influence of the Sympathetic on the intraocular pressure'* (Cen- 
tralblatty No. 28, 1867). Jolyet, ** On the nerves which preside 
over the movements of the (Esophagus'' (RobirCa Jour, p. 308, 1867). 
Onimus, '* On the production of reflex movements by constant and 
interrupted Galvanic Currents" {Ibid, No. iv. 1867). 

Miscellanea, 

Nutrition. Dr Lionel Beale {Quarterly JL of Mie, Sc, July, 
1867) enters pretty fully into the question of nutriti<m from the 
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microscopic side of the question. He believes that the serum of the 
blood is the nutritive pabulum of the bodj ; that the red corpuscles 
are concerned in its distribution and in preventing changes in the 
composition of the great mass of the blood as certain constituents are 
removed fix>m or poured into it ; that the white corpuscles are 
masses of germinal matter concerned in the formation of the serum as 
well as of ^e red corpuscles; and that the special products of nutntion 
depend not so much on the characters of the pabulum as upon the 
converting powers of the germinal matter throughout the textures 
and which appropriates from the pabulum the materials it requires. 
The red corpuscles have therefore assigned to them a secondary posi- 
tion as agents of nutrition. The principal argument in support of 
this is denved frx)m the &,ct that elaborate tissues are formed in 
animals which have no coloured blood corpuscles. According to 
Beale three distinct phenomena are involved in nutrition. 1. The 
contact of the soluble pabulum witli the germinal matter of the 
tissuea 2. The separation of the elements of the pabulum from their 
state of combination. 3. The rearrangement of these elements and 
the conversion of some of them into new germinal matter. 

Action of Electricity on white-blood Corpuscles, Pus and 
Salivary Corpuscles. — Prof. Neumann of Konigsberg (Eeiclterfs 
Archivj p. 31, 1867) continues his obsci-vations on the action of in- 
ducted currents on blood, <fec. (See his first paper on the subject in 
ReickerCs Archiv, No. 6, 1835). Under tlie influence of stiong in- 
ducted currents the white-blood corpuscles of the frog swell out, their 
walls become quite smooth, molecules and granules accumulate round 
the nuclei, while a clear space is left between these and the walls of 
the corpuscles : the molecules begin to exhibit lively movements and 
the corpuscles lose all their conti*actile properties, inasmuch as they do 
not alter their shape after the withdi*awal of the current Pus-corpus- 
cles are acted on in a precisely similar manner. Binicke observed 
that the molecular movement in the salivary corpuscle ceases under 
the action of inducted currents. Neumann, however, observed that 
white-blood and pus-corpuscles when acted on by water become so 
like salivary corpuscles that he cannot distinguish the former from 
the latter ; — *' there is the same globular form, the same want of 
contractility, the same lively molecular movement" in the one case as 
in the other, and electricity then has the same effect on all three. He 
makes also some observations on the action of inducted currents on 
spermatozoids and cilia. 

Chymooraph. — According to Schummer [InaiLff. Diss, p. 40, 8vo. 
Dorpat, 1867), Ludwig's Chymograph (" Kymographion") serves per- 
fectly to register the absolute blood-pressure and the frexjuency of the 
cardiac conti-actions, but Pick's chymograph enables one to study the 
form of the pulse cm*ve with greater accuracy. 

Deglutition. — Moura has a paper on the act of deglutition in the 
Jl de VAnaJt, et Phys, Nos, 2 and 3, 1867, which does not however 
bear satisf&ictory abstraction, 
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NOTICES OF RECENT DUTCH AND SCANDINAVIAN 
CONTRIBUTIONS TO ANATOMICAL AND PHYSia 
LOGICAL SCIENCE. By W. D. Moorb, M.D., Dub. et 
Cantab., M.R.I. A. Ac. cfec. 

1. Underaogelser angcMende Brug og Nytte afvore stiveUeholdige 
Nctringsmidler, Af Professor Dr Faye, {ScerakiU q/lrykt af Vid.- 
Sdskaheta Forhandlinger for 1866). Investigations respecting the 
use and value of our farinaceous aliments. By Profl Db Fays 
(from Trans, of Acacl. of Sciences [Cliristiania], 1866). 

Professor Faye, in a seiies of experiments with saliva external 
to the body, and by dietetic experiments u|x>n himself and others, 
showed that raw starch taken in moderate quantity is completely assi- 
milated by the digestive organs of man. He also prov^ that the 
object of the addition of raw meal to the national diet is to render 
it slower of digestion, whereby the return of the feeling of hunger 
is deferred, and the languor and debility attendant upon an empty 
stomach are avoided. These remarks acquire additional interest 
from tlieii' perfect coincidence with observations made by the late 
Sir Henry Mai-sh, in a short essay on the " Food of the Labourer," in 
1847, during the fearful famine in Ireland in that year. See account 
of these investigations in Brit, and For, Med, Ch, Rev,, July 1867. 

2. Bidrag till orata pcUhologiska ancUami^ cf M, V, Odenius^ 
Med, ArchiVf iii. No. 4, Stockliolm, 1866. A contribution to the 
path. anat. of the ear. By M. V. Odenius, Swedish Archives of 
Medicine, iii. No. 4. — It describes "a way by which morbid pro- 
cesses may be transmitted from the middle ear to the cavity of the 
cranium," through a vascular foramen situated without, and above 
the opening of the internal meatus auditorius, usually described as 
the opening of a diploic canal, or as destined for the transmission of 
a small vein. The communication is translated in extenao in DtM, 
Quofrt, Jl, of Med, Science, 

3. Underdokninga/r om artenUvidgning sasom foljd af nervrel' 
ning, af Dr C, Loven, Hygeiay Nov, 1866, p. 425, Stockholm. In- 
vestigations respecting arterial dilatation as a result of nervous irri- 
tation. By Dr C. Lov6n. — ^The experiments were performed princi- 
pally upon animals under the influence of Curare. The phenomena 
witnessed upon irritation of sensory nerves, are changes in die impulse 
of the heart, in the diameter of the small arteries, and in the pressure 
of the blood. The object of his first series was to supplement the 
researches of von Bezold, which leave it undecided, whether the in- 
crease of the pressure of the blood depends upon an elevation of the 
heart's action, or upon increase of resistance in the course of the cir- 
culation. The vessels observed were some small arteries in the ear 
and hind leg. The vagus was left uninjured. In the leg he selected 
the saphena iwrteiy, which is remarkable for its irritability, the central 
portion of the divided nervus dorsalis pedis being tetanised. If the 
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auricular vessel was observed, the central end of the posterior or an- 
terior auricular nerve was irritated. The results showed that the aug- 
mentation of the pressure of the blood is due, not to increased 
action of the heart, but rather to an obstruction to the efflux. Thus 
it appeared that if the pressure of the blood increased considerably, 
notwithstanding that the heart*s pulsations became slower, the visible 
small arteries contracted to the disappearance of their bore. I^ on 
the contraiy, the pressure of the blood diminished under the irrita- 
tion, the arteries became dilated. 

The diminution in the impulse of the heart observed in irritation 
of a sensory nerve, is brought about preeminently by reflex irritation 
of the nervus vagus, the number of the pulsations after the division 
of this nerve falling either not at all or only inconsiderably. It may 
even, as von Bezold has shown, under such circumstances rise consi- 
derably. 

The second section of the paper is devoted to the subject of 
ariericU dUcUoUion/ram irrUcUion o/tlie posterior and anterior auricu- 
lar nerves. When the central nerve-stump was irritated in a strong, 
unpoisoned animal, in most cases after the commencement of the 
irritation the auricular artery was contracted; and this the more 
certainly and rapidly, the more vehemently the animal manifested 
pain. The contraction of the artery continued for a time, diti'erent 
in different cases, but always very short, and afterwards gave {)lace, 
even while the irritation continued, to dilatation. The latter always 
commenced in the trunk of the auricular artery, and proceeded thence 
rapidly to smaller and smaller branches. It was not until this had 
taken place that the veins filled and the ear acquired a deep red colour. 

Does the dilatation in this case occur merely in consequence of 
the previous contraction, — in other words, is it a result of the ex- 
haustion produced in the sympathetic by the previous effort ] If this 
were so, we should expect that a certain proportion should exist, as 
to duration and intensity, between contraction and dilatation. But 
this is by no means the case. From another fact also the author 
infers that it is not at all so easy to exhaust the sympathetic nerves. 

The third section treats of dilatation of the arteria saphena by 
irrilcUian of the nervals dorsalis pedis. This artery is in the rabbit par- 
ticularly well adapted for experiment, as it receives its sympathetic 
branch from the lumbar plexus and separately from the nervus saphe- 
nus. The dependence of the arterial muscles on the nerve men- 
tioned is easily demonstrated, for if we divide the nervus saphenus, 
the artery of the same name is suddenly dilated, while if we irritate 
the peripheral stump of the nerve, the vessel contracts. 

On irritating the central extremity of the divided nervus dorsalis 
pedis, an extraordinary dilatation took place in from four to six 
seconds in the saphena artery, which had {ireviously been only just 
visible. The dilatation ceased completely in some seconds after the 
withdrawal of the galvanism. The dilatation was attended with 
strong pulsation. 

In the fourth section Dr Lovdn remarks, as an inference horn the 
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foregoing experiments, that irritation of a sensory nerve always ^ves 
rise to changes in the pulsation of the heart, which commonly be- 
comes slower, dilatation or contraction of the bores of the arteries 
being at the same time produced. According to the experience of all 
investigators it is beyond doubt that the phenomena so exhibited by 
the muscles of the organs of circulation, are produced in a reflex 
mode. From the author's observations it would appear that relaxa- 
tion in the muscular structure of the arteries cannot occur inde- 
))endently of a preceding stronger contraction of the same. Sensory 
iiritiition is capable, therefore, by reflex action, both of elevating and 
depressing the tone of the vasc\ilar nerves, and it is impossible, in 
the present state of our knowledge, to foretell in what cases it shall 
increase or restrict the contraction. The transition of reflex actions 
appears to take place in the medulla oblongata. 

Tlie fifth section treats of dilatation of tlis branches of the artma 
yrofunda penis through the influence ofnerw, erigentes. Can the dila- 
tation of the arteries of the penis in consequence of the irritation of a 
perij»heral nerve-trunk be explained in accordance with the principles 
of the contraction theory ] We ix)ssess only one mode of deciding 
this question : the demonstration of a nervous apparatus acting toni- 
cally and situated between the dilating nerve and the muscles. From 
analogy with the heart the author believes himself justified in as- 
suming the existence of such a tonegiving oi^n, if ganglionic cells 
are scattered in a nerve shortly before its peripheral termination, as 
is the case in the dilating nerves discovered by CI. Bernard in the 
salivary glands. 

Though Eckhard showed, some years ago, that from the sacral 
plexus two nerves proceed, by the irritation of which the current of 
blood through the penis is exceedingly promoted, he left us in uncer- 
tainty as to the mechanism on wliich this phenomenon is founded, 
as he could neither demonstrate tlie dilatation of the arteries, nor 
discover any ganglia in the penis. By a close anatomical examination 
of the penis in the dog, Dr Lov^n htis succeeded in discovering nume- 
rous ganglionic gi-oujis along the course of the nervi erigentes. Of 
the nerves running along the membiunous portion, only those found 
on the lateml and posterior (superior) surfaces belong to the nervi 
erigentes ; irritation of the anterior does not produce erection, nor 
does their division hinder its occun-ence. Both these effects are, on 
the contrary, produced by a con-esponding interference with the 
nerves first named. 

The autlior has met with ganglia and ganglion-like formations in 
the following liitherto unknown situations: (1) On the posterior sur- 
face of the membranous portion of the urethra ; they occur to within 
some- few lines' distance from the posterior boundary of the bulb, 
but particularly abundantly in the depression between the prostate 
and the urethra. TJie ganglionic cells lie either singly or united in 
gi-oups, in form tliey are either onlinary ganglionic cells witli abun- 
dant yellowisli giunular pi-otoplasm, or are of peculiar formation. 
(2) In the dense connective tissue in the i)osterior (superior) part of 
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the bulb lie ganglionic cells with scanty, very pale, finely granular 
protoplasm, in larger or smaller groups, or also singly among the 
nerve-filaments. (3) In the network formed by the lateral bundles 
of nervi erigentes around the vessel on the side of the bidb, lie 
peculiar enlargements of the pale nervous fasciculi, which are filled 
with numerous nuclei, and a very pale finely granular mass. 

The author treats next of the changes in the penis, whidi accam" 
pony the acceleration of the circulation produced by irritating the 
nerves of erection, and concludes his paper with some remarks upon 
erection in the dog. 

4. In the Nederlandsch Avehief or Dutch Archives of Medicinej 
dec. III. 1*. Aflevering, Drs H. Snellen and H. G. Miller detail a 
number of ex{^riments performed with a view to solve the question : 
can cholera he communicated to the lower anim>als ? They were made, 
during the epidemic of 1866 so fierce in Utrecht, on pigs, dogs, 
monkeys, rabbits, poultry, pigeons, frogs, and fishes. ^'In 37 in- 
stances food mixed with faeces was administered. The &ecal matters 
were derived from difEerent cholera-patients, quite fi-esh or in differ- 
ent stages of decomposition. Seven times they administered vomited 
matters; eight times different parts of the body; once a poultice 
which had lain on a cholera-patient. Moreover they five times used 
bypodermidSlly the fi»ces, vomited matter or blood of a cholera- 
patient, twice such matters were injected into the jugular vein, once 
they were given in the form of enema. On one animal the inspira- 
tion experiments were fully tried, on all the others they were tried in 
some degree, all having been exposed for a longer or shorter period in 
a damp cellar to the exhalatioiLS of the matters employed. Similar 
ex})erimcnts were performed at Amsterdam by Di*s Stokvis and 
Guye, and in Berlin by Drs P. Guttmau and A. Baginsky. A retro- 
spect of all these experiments leads to the conclusion, that to the 
animals operated on, cholera is not communicable by infection. 

Are animals then not susceptible of cholera, or is it not by infec- 
tion, that this disease is transmitted 1 From the results of their own 
fiirther investigations, as well as from the ex|)erience of the directors 
of the Zoological Gardens at Kotterdam and Amsterdam, the authors 
come to the conclusion that animals are not susceptible of cholera. 
" It is remarkable," they sjiy, " that the statements respecting cho- 
lera in animals apf)ear the more positive and convincing, in propor- 
tion as they are of older date and come from more distant parts." 
They show that " before a coexistent epizootic be admitted to l)e cho- 
lera, sound criticism requires: 1, that thei-e l)o conformity in the 
morbid process; 2, that anatomico-pathological conformity l>e esta- 
blished on postmortem examination ; and 3, that the outbreak of the 
epidemic also do not want the marks recogiii8e<l as peculiai*; this last, 
with respect to the time and place of outbi'eak, as well as to the 
nature of the contagion. 

** At pivsent * lindeqxjst' prevails contemporaneously with * cho- 
lera' as an epizootic. No one for this reason thinks of a connexion 
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between cholera and rindeq>est. If the foots connected with the sub- 
ject were less known to us, as is the case with communications of 
earlier date and from more remote localities, the contemporaneous 
occurrence of the two might probably be received as a strong proof 

*' The rinderpest at present prevailing has only this in common 
with cholera, that the disease is limited to jiarticular animals. Only 
ruminants are susceptible of it. Man is not attacked by it. The 
fact is consequently not so anomalous, that cholera cannot be con- 
veyed from man to other animals." 

5. At page 105 of the same Journal, Professor Donders de- 
scribes ttoo i7i8trument8 intended to determine tfie time required /or 
psychical processes. The first, called the noematachoffraph, serves for 
determining more or less complex operations of the mind. It con- 
sists of a cylinder, in many respects similar to that of the phonau- 
tograph, on which the time is registered by a vibrating tuning-fork. 
The vibrations of the latter indicate 1° the moment when a stimulus 
acts, and 2* that when the sign of perception, the signal is given. 

It was found that the solution of a dilemma, and the correspond- 
ing action (turning a wooden bar right or left), requires more time 
than simple reaction on a stimuliLS, and that the difference is much 
more considerable with conventional (exhibition of red or white 
light, seeing or hearing the vowels a or o &c.) than with ^natural sig- 
nals, while on the former the exercise of practice is rapidly felt. 
The difference in two experiments, the one with, the other without, 
solution of a dilemma, represents the time required for the psychical 
process of distinguishing and of distinctive expression of the will. 

The second instrument, the noematackometer, determines the 
shortest possible time for a simple idea. By a peculiar arrangement 
a sound is heard and a spark is seen at a very short interval The 
time required to determine the priority, which is varied at the will of 
the experimenter, is that necessary for a simple idea. 

6. Professor Donders likewise contributes to the same Journal 
(p. 80) a paper on the cardiograph, explaining his method of testing 
the degree of accuracy witli which graphical instruments register. 
The results to be attended to in practice are : 1. That the friction of 
the pin has very great influence. The less this is, the more accu- 
rately are slight alterations of pressure registered; but the greater 
and more numerous are the accessory vibrations, and the farther does 
the i>in peneti'ate in sudden impulses. We must therefore modify 
the friction according to the course of the curve we have to register. 
2. When the tension of the membrane is slight, the lever strikes 
more strongly, and the accessory vibrations are in general greater but 
less numerous. Slight tension is therefore not available for rapid 
periods with strong impulses. In slow periods it gives the advan- 
tage of greater results, so that slight changes are more accurately 
recognised. From 1 and 2 it follows that, 3. The tension in general 
must be greater the greater the friction is, and both must be greater 
the more violent the impulses are. With great friction slight tension 
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18 quite useless. 4. The pressure of the lever on the vertical plate is 
the greater, the nearer the point of rest is to the axis. 

7. Some anatoinical abnormUUsy observed in the dissecting-room 
of the Marine Hospital at Willemsoord Under this title Dr D. Hel- 
lema gives short descriptions (Geneeskundig Tijdschr\fi voor de Zee- 
magt 5 Jaargang, and Ned, Archief voor Genees en Naiuurkunde^ iii, 
1* Aflevering, p. 125) of 1, A separate cleido-mastoid muscle. 
2. Two unusual muscles, in place of the ordinary subclavian muscle, 
at each side, in the same sulgect. Of these one agreed partially with 
Lu8chka*s musculus supraclavicularis. It arose from the posterior 
sur&oe of the stemo-clavicular articnlation, ran parallel to the clavicle, 
and was inserted into the upper margin g€ the scapula, to the inside 
of, and close to, the transverse ligament. The other was a subcla- 
vian muscle following an abnormal course, which had attached itself 
to the ligamentum transversum scapulae. 3. A partial, independent 
insertion of the soleus muscle, by a tendon into the os calcis. 4. A 
musculus biceps brachii, with a supplemental head, from the humerus. 
5. An origin of the arteria innominata, situated more to the left 
than usual, the vessel running across and in front of the trachea, to 
the right. 6. An unusual course of the fifth cervical nerve in front of 
the musculus scalenus anticus. 7. An abnormal situation of the 
right suprarenal capsule, the latter lyi^g at the hilum renale, above 
the renid artery, and not coming in contact with the Uver. 

8. A double renal pelvis and double ureter t>n the left side, 
the two ureters opening, stiU separatdyy into the bladder on the left 
side. 



Prof, van der Hoeven in a note to me says, that having for 
some months had the opix)rtunity of examining Menobranchus, he 
was fortunate enough to find the blood-discs well formed in the co- 
agulated blood of the bulbus aortee. They are as large as those of 
Rt)teus, perlu^ still larger ; but what is remarkable they had ex- 
actly the form of those of Proteus. In Cryptobranchus they are 
broader, more like those of the frog. Axolotl, not being a proteid, 
has no greater blood-discs than other Salamanders or water-newts. 

G. M. H. 



The society of Arts and Sciences, Utrecht, offers prizes (valuable 
gold medak) for replies to the following questions : — 1. Sur la valeur 
du Sphygmographe pour le diagnostic. 2. Quels sont les progr^ 
que la connaijasance de I'^ectricit^ atmosph^rique, de ses causes et de 
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Bes lois, a faits pendant les vingt demidres ann^es? 3. Des recher- 
ches chimiques et physiologiques sur la digestion des poissons d'eau 
douce. 4. Des recherches chimiques et pliysiologiques sur la digestion 
des reptiles, tant des £>ipno6s que des Monopno^ 5. Des recherches 
sur le d^veloppemeut d'une ou de plusieurs espdces d'animaux iuver- 
t6br6s dont I'histoire n*est pas encore counue; le tout acconipagn6 des 
figures ndoessaires pour TintelHgence du texte. (Cette question est 
permanente par sa nature et Ton pent y r6pondre chaque ann^). 
6. Une description des dents de lait de quelques rongeurs, nomm6- 
ment des SciurineSf accompagn^e des figures n6cessaires. 7. Une 
B^rie d*obsM*vations sur les quantit^s d'eau, qui 8*6Yaporent de divers 
terrains et de diverses plantes, dans des circoustances difif^reutes. 
8. On demande un examen compar6 du tarse chez les diverses £e^ 
milles des mammifdres, accompagn6 de figures cxplicatives. 9. Quand 
on observe les phdnomdiies optiques et calorifiques que pr^sentent 
les melanges salins, quelles consequences peut-oii en tirer ii regard 
de la loi de bebtuollet] On demande de nouvelles observations i 
oe sujet. 
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ON AN ABNORMAL ARRANGEMENT OF THE PERI- 
TONEUM, WITH REMARKS ON THE DEVELOP- 
MENT OF THE MESOCOLON. By Professor Cleland, 
M.D., Oalway. 

It is now more than ten years since the abnormality about to 
be described was observed in the dissecting rooms of the Uni- 
versity of Edinburgh, and it would probably have still remained 
unrecorded, had not the able remarks on the development of 
the peritoneum made in the last number of this Journal 
by Dr Chiene in elucidation of an abnormal disposition, in 
8ome respects perhaps more interesting than this, led me to 
refer to a sketch and notes which I had preserved. 

The subject was an adult. On opening the abdomen, the 
peritoneal surfaces were found healthy, and free from inflamma- 
tory adhesions ; but the entire mass of the small intestines 
remained concealed from view, being lodged within a second- 
ary sac bounded by omentum and mesocolon, and communi- 
cating with the general sac by means of a small aperture at 
the upper margin of the ileocoecal junction, only large enough 
to admit the passage of a finger. 

The coecum and ascending colon occupied the usual position. 
The transverse colon was elongated into an arch which de- 
scended alongside of the ascending colon, dipped slightly into 
the pelvis, and then ascended to the left lumbar region, where 
it turned sharp round, and was continued into the descending 
colon, which was concealed from view. The sigmoid flexure 
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was elongated bo as to approach the ctecum ; and the rectum 
lay toward the right side of the pelvis. 

The peritoneum id the upper part of the abdomen, ia- 
eluding its disposition at the foramen of Winslow, and the con- 
nections of the duodenum, was normal. The ascending colon 
was bound down as usual, but there was a considerable meso- 
ccecnm. The fold of peritoneum traced ^om the anterior sur- 

I 



face of the stomach was continued uninterruptedly downwarda, 
in front of the small intestines, to the arch of the transreree 
colon which it partially invested ; it then passed directly on- 
wards to invest in like manner the anterior surface of the 
elongated sigmoid flexure, and descended to the rectum. This 
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same fold of peritoneum traced laterally from the concavity of 
the inverted arch of the colon was seen on the right side to 
invest the anterior surface of the limb of the arch and pass 
back to the posterior abdominal wall before extending outwards 
to the ascending colon ; while, on the left side, after investing 
the limb of the arch, it passed back to the part of the abdomi- 
nal wall external to the descending colon, which was thus 
concealed. 

On opening into the bag containing the small intestines, 
which was done by means of incisions extending from the natu- 
ral inlet, along the convexity of the arch of the transverse 
colon, the small intestines were seen lying entirely to the left 
of the middle line, and attached by a mesentery as usual ; and 
the descending colon was seen lying behind the neighbouring 
portion of the transverse colon, invested with peritoneum. In fact, 
by making the incisions mentioned, the normal arrangement of 
peritoneum may be said to have been produced. The sac of 
the great omentum, however, does not appear to have gone 
down so far as the transverse colon. 

It will be seen from the sketch that the left lobe of the 
liver was abnormally long and narrow, and that from its anterior 
border hung an additional lobe about the size of a watch. 

The abnormal arrangement of the peritoneum in this case, 
however startling it may appear at first sight, is, like most 
things of the sort, susceptible of simple explanation. At a 
period of development when already the coecum had passed 
round into its permanent position, the peritoneum on the con- 
cavity of the arch formed by the ascending, transverse, and 
descending colon had ceased to expand, and remained as the 
ring of the aperture leading into the abnormal pouch, while 
the colon continued to grow. The transverse colon, being 
brought into the position from which it takes its name, by the 
travelling of the coecum over the duodenum and then down- 
wards, lay at first in this instance, as in every fcetus, in a direct 
course across the abdomen, above the mass of the small intes- 
tines. But the fold of peritoneum along by the concavity of 
the arch of the colon ceasing to grow and happening to be 
bound down at the coecum, came gradually to occupy in the rest 
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of its extent a lower and lower position in relation to surround- 
ing parts, as these went on growing ; and thus the small intes- 
tines no doubt passed gradually through the ring, or rather the 
ring came gradually down over them at a period when they 
were suflSciently small to pass in a mass through it. Thus far, I 
apprehend, there cannot be the smallest doubt as to the mode 
of origin of this curious abnormality ; but the cause of the 
arrested development of the entrance ring of the adventitious 
sac remains to be explained. It is unlikely that it was due to 
a band of subperitoneal thickening, as even if such a band 
were to take so long, so linear, and so regular a course as to 
run the whole length of the colon it could scarcely do so with- 
out adhering as much to the intestine as to the peritoneal fold. 
The only explanation therefore which I think can be offered is 
that after the ccecum had reached its permanent position the 
grpat intestine continued to grow at a more rapid rate than the 
surrounding parts. Up to that period the proportionally great 
growth of the colon is normal ; the further continuance of it 
therefore would only be an undue duration of a normal action. 
By such continued elongation of the colon, it may be imagined 
that the festoon of the transverse colon was formed : and in 
explanation of the peritoneum passing directly across the necks 
of the loops formed by the festoon with the ascending and 
descending colon, respectively, instead of adhering to the con- 
cavities of those loops, it may be noted that the circumstance 
is only in keeping with what occurs normally elsewhere, as 
for example at the right and left triangular ligaments of the 
liver. 

It is apparent that the arrangement in this abnormality is 
unfavorable to the view with regard to the arrangement of the 
mesocolon introduced to the British Schools by Mr Holden and 
referred to by Dr Chiene. That view, according to which the 
mesocolon is to be considered as distinct from the great omen- 
tum, originating with Haller, has in consequence of the emi- 
nent names of those who have at different times made obser- 
vations in confirmation of it assumed a considerable importance, 
and it is desirable in order to determine its measure of accuracy 
that more minute attention should be paid to the development 
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of the parts. With this object I have carefully examined the 
only material at my disposal, a couple of foetuses each rather 
less than 2^ inches in length. 

In these specimens the coecum had crossed the middle line 
but had not yet begun to descend. The descending colon occu- 
pied a position similar to what it occupies in the adult, but 
instead of it being fixed down in that position, it was found that 
together with the left half of the transverse colon it was 
attached by a broad mesocolon to the abdominal wall in the 
mesial plane. The foramen of Winslow was situated as in the 
adult, and when spirit was injected through it, the sac of the 
omentum was seen to be already pendulous, its walls being 
arranged in loose folds along the lower margin of the stomach, 
and the layer continued from the front of the stomach, passing 
backwards to the abdominal wall immediately below the pan- 
creas. But in the mesial plane the pyloric end of the stomach 
was connected to the colon by a very narrow fold of perito- 
neum stretching directly from the one to the other ; and this 
narrow fold being followed to the right was seen to broaden out 
and to be bounded by the duodenum and jejunum on the one 
side, and by the coecum and ileum on the other : in fact it was 
placed at the neck of the primary loop of the intestine. 

It appears clearly from these observations that the state- 
ment that at a certain period of development there is a meso- 
colon quite unconnected with the walls of the sac of the great 
omentum is true with regard to the sigmoid flexure, descending 
colon, and precisely one half of the transverse colon. But the 
right half of the transverse colon and the whole of the ascend- 
ing colon are produced by the elongation of a part of the pri- 
mary loop of the intestine ; the neck of that loop being formed 
in the mesial plane by the pyloric end of the stomach and the 
middle of the transverse colon, while the gastric curve and that 
which extends from the middle of the transverse colon down to 
the rectum may be not inaptly considered as subsidiary loops 
placed one above and the other below the primary loop. It is 
quite manifest that the peritoneum passes directly across the 
neck of the primary loop, and closely connects the colon to the 
pyloric part of the stomach in the early stages of development bs 
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it does at a later period. If this direct union of the stomach and 
colon be supposed to extend gradually to the left of the middle 
line, which it may very easily do by the peritoneum in that 
direction growing less rapidly than the surrounding parts ; and 
if at the same time the inferior layer of the mesocolon and the 
sac of the omentum continue to grow, there will thus be pro- 
duced the adult peritoneal relations of colon and stomach as 
usually described. It is more likely that this should be the 
method of growth than that adhesions should subsequently take 
place as has been suggested ; for, as far as is at present known, 
the adhesion of serous surfaces only occurs as the result of 
pathological changes. 

On the whole, I have little hesitation in thinking that the 
old description of the peritoneum, corresponding as it does 
with the condition ordinarily found in the adult, is that which 
should be preferred ; but, at the same time, it is highly import- 
ant that the original independence of the walls of the omental 
sac and the mesocolon, as well as the occasional persistence of 
that condition, should be pointed out in text-books professiDg 
to give a full account of the subject. 



NOTES ON THE MYOLOGY OF VIVERRA CIVETTA. 
By C. W. Devis, Esq. QaeerCs Parky Manchester. 

The following memoranda on the Myology of Viverra Civetta 
are the result of an examination of a young female. The 
position occupied by Viverra, between the two great sections 
of the Carnivora, increases any interest attaching to the pecu- 
liarities of the species which may be taken as the type of its 
family. 

The upper and lower regions of the trunk are invested with 
a moderately strong Panniculus Camosus, which, dorsad, has a 
powerful attachment to the dense aponeurosis at the base of the 
tail. At the axilla it communicates with the Latissimus Dorsi 
by several fleshy slips ; and on the inner side of the arm and 
forearm it is continuous with the aponeurotic sacs of the 
muscles. Under the throat it assumes somewhat of the gene- 
ral appearance of a Platysma Myoides. A thin fascia, giving 
rise to broad muscular fibres, runs from over the ligamentum 
nuchse downwards and forwards to the posterior third of the 
mandible and to the integument of the face, leaving the la- 
ryngeal and digastric spaces almost uncovered; a similar layer 
comes up from the manubrial and clavicular regions and meets 
the former in front of the larynx. The pannicle is more closely 
adherent to the skin in this neighbourhood than elsewhere. 

Trapezius, — The relations of this muscle present their usual 
complexity in the Carnivora. It rises from the whole length of 
the ligamentum nuchae, forming a thin broad sheet expanded 
without a break over the side of the neck. Along its lower edge 
it blends with the sternal division of the sternocleido-mastoideus ; 
and, above, overlies, as usual, the acromio-trachelien, except at 
the posterior portion of the latter muscle. The insertion of the 
posterior division of the Trapezius is into the spine of the 
scapula and into the fascia upon the upper part of the Infra-spi- 
natus. Over the scapulo-humeral articulation it may be said 
to originate an accessory flexor of the fore-limb essentially 
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diflTerent from a Masto-humeralis. This rises directly from the 
Trapezius proper as a moderately broad and strong slip, which 
runs down the arm in front of the Biceps and is inserted into 
the radius rather higher than the bicipital insertion and in 
common with the Brachiaeus Anticus — its connection with the 
Trapezius was on the one side efifected by a tendinous raphe, 
delicate but obvious ; on the other side the fibres of the two 
muscles were confluent. Near to the inner side of this attach- 
ment a slip passes from the Trapezius over the clavicular space 
to be inserted into the side of the first stemeber. 

Stemocleidchmastoideus. — ^The chief bulk of this muscle con- 
sists of the sternal fascicle, which, at its upper edge, blends, as 
before mentioned, with the Trapezius. The clavicular bellies 
(one of which is very small) run in mutual contact, quite sepa- 
rate from the sternal, and are inserted together into the rudi- 
mentary clavicle. 

Bhoniboideus. — ^Notwithstanding the extension of the neck, 
its support is unaided by an Occipito-scapularis. The Rhom- 
boideus derives its anterior portion from over the middle of the 
neck as a thin cimeiform layer, and thence its origin passes 
backwards to the second dorsal vertebra. It has a thick fleshy 
insertion into the fore part of the base of the scapula. 

The Acromio-traclielien rises by a strong tendon from the 
posterior and lower edge of the pleurapophysis of the atlas, and 
is inserted fleshy into the root of the acromion. About midway 
it blends imperfectly with the Rhomboideus, remaining however 
separable from it. Besides its scapular attachment it is gradually 
resolved into the aponeurosis of the Spinati. 

Trachelo-mastoideU'S. — This rises from the neurapophyses of 
the last four cervical and first dorsal vertebrae, and is im- 
planted by a long and strong tendon into the mastoid. The 
CompUxus rises from the neurapophyses of the vertebrae 
from the fourth cervical to the third dorsal inclusive, and by 
a distinct slip from the neural spine of the third dorsal ; — it has 
the usual insertion. In the occipital group, the strength of the 
Obliquiis Cap, Inf. is remarkable, while the Obi. Cap. Sup., 
which rises from the edge of the pleurapophysis of the atlas, 
is comparatively weak. The Rectos Cap, Posticus presents three 
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divisions — the first, rather thin, flat and triangular, rising from 
the neural spine of the second cervical vertebra, and inserted 
into a shallow fossa beside the occipital spine ; another weak 
one from the spine of the axis to the occiput as usual ; and a 
third from the spine of the atlas to the occiput. 

The Spinalis Colli, large, strong and fleshy, rises from the 
sides of five dorsal neural spines, runs over and is attached 
to those of the cervical vertebrae, and is inserted into the poste- 
rior part of the spine of the atlas alongside the attachment of 
the ligamentum nuchae. At each vertebra it receives a slip 
from the Longus Colli. 

Retrahentea Auris. — There are three separate muscles con- 
cerned in this motion of the ear. One superficial, rising from 
the aponeurosis of the cervical muscles with a direct backward 
action ; one attached to the Occipito-temporalis at the middle of 
the occipital ridge and inserted with the first into the upper 
part of the conch ; the third, broader and stronger, from the 
middle and lateral parts of the same ridge is inserted into the 
lower part of the conch — from this last a strong slip descends 
between the conch and the parotid to the root of the ear. 

The Masseter has nothing remarkable in its attachments. 
Its bulk, though less proportionally than in Mustela, is yet 
much too great for the masseteric fossa — the superficies of the 
mandible does not indicate the actual power of the muscle 
which overlaps it both below and behind. 

Sterno-hyoideus, — The individuality of this muscle ceases 
before it reaches the sternum, its fibres being interrupted at 
about one third of their length therefrom by a transverse tendi- 
nous Una At this point joins on the Sterno-thyroideus, a very 
slender round muscle implanted into the side of the upper part 
of the thyroid cartilage. The Omohyoid is absent. The Stylo- 
hyoid is thin and flat, with the usual relations. The thick, 
strong and roundish Digastric is inserted into the hinder half of 
the mandible. A feeble Hyoglossus turns forward from its 
ordinary attachment and plays over the arch of the hyoid 
comu as over a pulley. 

Deltoid. — Of the two fascicles of this muscle one, much 
larger and stronger than the other, proceeds from all the lower 
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edge of the acromion, but chiefly from the anterior and larger 
process ; it has a broad cameo-tendinous insertion into a deltoid 
ridge commencing below the insertion of the Infra-spinatus. 
The other division is small, and rises from the aponeurosis of the 
Infra-spinatus ; its weak triangular belly ha? insertion by a thin 
tendinous band into the lower side of the tendon of the larger 
portion. 

Both the Supra and Infra-spinatus are remarkable for their 
strength, especially the tendon of the latter. The Sttbscapu- 
laris, on the contrary, is but feeble, the edges of its belly falling 
short of the circumference of the bone ; it has however a strong 
tendinous insertion as usual. 

Serratus Magnus, — This and the Levator Scapulas form a 
single muscle. Taken in conjunction they rise from the pleura- 
pophyses of the third cervical vertebra and of the succeeding 
vertebrae to the eighth rib inclusive. The portion rising from 
the last three ribs is folded upon itself and attached to the 
dorsal vertebrae by a slight tendinous fascia so as to resemble a 
posterior portion of the Rhomboideus. The fold is brought 
round the posterior angle of the scapula to the front. 

The Scalenus Posticus rises from the third, fourth and sixth 
ribs, apd is inserted by two small tendinous fascicles into the 
fourth and fifth cervical vertebrae, near, or rather upon, their 
bodies. The S. Medius, rising tendinously with the Posticus, is 
inserted fleshy into the first rib. The S, Anticus runs from the 
side of the body of the penultimate cervical vertebra to the 
fii-st rib above the preceding, Two small bundles, rising from 
the pleurapophysis of the last cervical vertebra and also in- 
serted into the first rib, fill up the angle. The cervical plexus 
passes under all the Scaleni. Slight indications of a Serratus 
posticus inferior are presented by two slips rising from the 
dorsal aponeurosis and inserted fleshy into the heads of the 
penultimate pair of true ribs. 

Splenitis — much as usual The Splenius Capitis seems to 
be represented by a slight thinning in the two portions of the 
muscle and a very slight tendinous insertion over the side of the 
atlas. The cervical continuation of the 8acro4um\balis is effected 
by fleshy bellies between each pleurapophysis as far as the atlas. 
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PectorcUis Major. — At the posterior part of its origin, which 
commences at the third sternocostal joint, this muscle is feeble, 
but it acquires some thickness at the manubrium: it is inserted 
broad and fleshy into three-fourths of the length of the upper 
and fore side of the humerus. Pectoralia Minor. — In this 
muscle three portions are distinguishable. The first, rising from 
the sternocostal articulations from the third to the eighth in- 
clusive, posteriorly but not inferiorly to the Major, is inserted 
into the fossa on the inner side of the head of the humerus by 
a thick cameo-tendinous insertion. The second, rising from the 
xiphoid, is inserted into the head of the humerus below the 
preceding. The third division rises thin from the abdominal 
aponeurosis, and is inserted by a slight tendinous band below 
the second portion. 

Latissimvs Dorsi, originating as usual, is inserted by a 
broad tendinous band into the ridge below the fore and inner 
part of the head of the humerus beneath the biceps. The 
lower edge of the tendon is much the stronger, and is folded 
upon itself. To the upper edge the Teres Major has a fleshy 
attachment ; to the tendinous margin below the Omoanconeus 
is attached just before the commencement of the tendon proper. 
The Omoanconevs, rising as above, is not inserted into the ole- 
cranon, but is attached to the aponeurosis round the inner edge 
of the elbow, and finally merges into that of the inner muscles 
of the fore-arm. 

The Coracobrachialis consists of the short portion only. It 
rises by a long tendon from the rough surface on the anterior 
edge of the neck of the scapula, and passes downwards and 
backwards over the joint to a thick and fleshy insertion in the 
neck of the humerus. The Coracobrachialis and the Biceps 
may almost be said to rise together, the interval between their 
tendons being scarcely appreciable. 

Triceps. — The first or long head rises from all the inferior 
costa of the scapula, but the origin is especially strong at the 
cervix. The short head on the outer side of the humerus is 
strong. The third head is as usual, but has more intimate 
union with the Anconeus than with the other divisions of the 
Triceps. Taken altogether the Triceps constitutes a very broad 
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and strong muscle. If the name Brachiceus posticus were not 
given to the whole Triceps, it would be applicable to a fascicle 
which rises tendinously opposite to the insertion of the Latis- 
simus Dorsi and from the whole of the humerus below it, and 
is inserted, broad and fleshy, into the inner side of the ole- 
cranon. 

The Brachiceus Anticus, a strong and fleshy muscle, rises from 
the back and outer side of the humerus close under the head, 
and over the outer aspect of the bone as far as the Sup. Rad. 
Long. It is joined by the tendon of the accessory flexor before 
mentioned, and with it is inserted by a broad tendon into the 
lower side of the ulna below the joint, a little above, and to 
the outside of the insertion of the Biceps. 

The Sujyiiiator Radii Longus, absent in Felis and Canis, is 
a long, thin, and weak muscle with the ordinary attachments. 

Extensor Carp. Bad. Longus, In conjunction with the Brevis, 
from which it is inseparable, it has a very strong origin from 
the ridge above the outer condyle, and from the outer and an- 
terior part of the joint; also from the adjacent part of the 
radius. Its principal tendon goes to the middle of the meta- 
carpal of the third digit; another smaller tendon from it is in- 
sorted into the base of the metacarpal of the index. The 
Extensor Dig. Communis and Extensor Carp, Ulnaris are as 
usual; an Extensor of the fourth and fifth digits, which sends 
no tendon to the third digit, as in the dogs and bears, rises 
and runs alongside of the Ext. Carp. Uln., but is quite distinct 
from it throughout its course. A slight fleshy belly also rises 
from the outer and posterior edge of the Ulna, and sends down 
a slender tendon, which passes through a special trochlear loop. 
The insertion of this tendon was not satisfactorily determined. 

JPalmaris Longus, a fusiform muscle of moderate size. It 
rises by a slender tendon from the back of the inner condyle of 
the humerus, swells into a thin belly, which again gives rise at 
about two-thirds of its length to a thin flat tendon. This ex- 
pands over the palm, and is obscurely divided over the second 
joint of the digits, a portion of it going to each of the middle 
digits. 

The Flexor Sublimis cannot be said to be wanting. It rises 
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by two small heads, one from the middle, the other from the 
outer side of the Profundus; their tendons are intimately con- 
nected with the Palmaris, and are very indistinctly perforated; 
their insertion is into the substance of the Palmar cushions. 
The Sublirais is a very weak muscle, and has the appearance 
of a mere oflf-set of the Profundus, rising throughout from the 
tendinous fascia on the outer part of the belly of that muscle. 
Herein it diflFers from its correspondent in both dogs and bears, 
since in these animals it is in intimate connection with the 
Palmaris. The Flexor Carp. Radlalis has no origin from the 
ulna. Flexor Carp, Ulnaris. — ^At its origin this muscle is in 
combination with the Flex. Dig. Profundus by means of a 
median tendon common to both. It consists of two distinct 
fascicles, one thin, almost aponeurotic, rising from the ulna 
near the olecranon, the other larger and fleshy, as a Flex. 
Carp. Uln. Intemus, and forming part of the Flex. Prof, for 
one-third of the length of its belly, it continues fleshy to its in- 
sertion. The two divisions run with separate bellies to a com- 
mon insertion into the Pisiforme. The Flexor Dig. Profundus 
has four heads — two of them lateral — one of these has a thin 
fleshy origin from the radius, from the middle upwards ; the 
other similarly from the ulna — two of them condylar — one of 
these thick and fleshy, constituting the chief bulk of the muscle, 
rises from the back of the inner condyle of the humerus; the 
other rises beneath the last quite distinctly, forming a separate 
belly, whose tendon runs down to the cai-pus, and there unites 
with those of the other divisions into a common mass, in which, 
however, the line of frision between the middle and outer ten- 
dons remains distinguishable. Again separating, a tendon pro- 
ceeds through a ligamentous loop to each toe, the middle ten- 
dons being furnished by the head from the inner condyle, that 
of the little toe from the belly rising from the ulna, that of the 
poUex from the radial division. The whole muscle is of very 
great strength. 

The Abductor f Adductor , and Opponens Pollicis are all dis- 
tinctly developed. The Pronator Quadratus of unusual strength. 
The Lumbricales distinct, but rather weak. A moderately thick 
Acceasorius rises on the radial side from the lower border of the 
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lig. Ann. Intern., and quickly sends oflF a thin but distinct ten- 
don, which passing across the palm, is inserted into the sheath 
of the Flex. Profundus tendon going to the little toe. 

The Pyriforviis is a single but strong muscle inserted into 
the summit of the great trochanter. 

The Oemelli are large and inseparable, with a strong inser- 
tion beneath the sacrosciatic ligament. Olutcnus Extemus, — 
This is a powerful muscle, but less so proportionally than in 
the bears ; it is covered and supported by a dense aponeurosis, 
from which the fore part of the muscle has origin; the fibres 
from this source being inserted the lowest on the back of the 
femur. Below this the succeeding part of the Extemus rises 
from the aponeurosis covering the Gluteus Medius, then from 
that covering the muscles of the sacnim and from the first two 
caudal-spines and pleurapophyses. This portion, though not 
separable, is obviously distinct, the line of demarcation being 
evident on the lower surface, and the insertion distinct from 
and above that of the next, which rises from the pleurapophysis 
of the third caudal vertebra, and goes straight down to its in- 
sertion. The attachment of this portion is prolonged half way 
down the femur; its strong strap-like fascicle of fibres must ren- 
der it an efficient depressor of the base of the tail. 

OlutoBua Medius, — A muscle rising thick and fleshy from the 
anterior part of the iliac fossa, with the ordinary insertion ; from 
the fore part of the muscle a fascicle may be separated, and its 
insertion traced to a distinct tendon implanted into a fossa 
on the outside of the Trochanter. 

OlutcBus Intemtis. — The two portions into which this muscle 
is divisible are very distinct in origin. The anterior division 
rises from the convex iliac surface in front of the acetabulum 
and capsular ligament, and is inserted into the fore and upper 
point of the great trochanter. The posterior rises from the 
sacroiliac fossa ; covered by the pyriformis it appears to come 
over the ischiadic notch ; it is also attached to the ischium — its 
insertion is broad and tendinous into the back and inner part of 
the great trochanter. The broad strong tendon of the Obtu- 
rator Internus coming from within the pelvis and passing over 
its outer surface is very conspicuous. 
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The Rectus and Oracxlis present the ordinary relations. 

Semv-tendifumis, — This has its insertion prolonged down- 
wards to the heeL Beside the usual head from the external 
and inferior aspect of the tuberosity, it derives a long slip from 
the pleurapophysis of the third caudal vertebra behind the 
caudal origin of the Glutaeus Extemus. 

Semi-mernbranostis, — From a thick and fleshy origin strength- 
ened by a strong tendon from the tuberosity above and before 
the origin of the preceding muscle, the Semi-membranosus 
expands into a broad fleshy mass. Besides its general insertion 
into the fascia of the leg, which continues its action distinctly 
down to the heel, it has a ligamentous attachment to the sesa- 
moid of the Gastrocnemius, and a well-marked tendinous 
attachment to the condyle of the femur and head of the tibia 
close under the internal ligament. 

The Biceps consists of a single broad, strong, and fleshy head 
from the arched edge of the ischium ; it is inserted fleshy into 
the tibia below the head, and by tendinous fascia over the 
knee — ^below it joins the tendon of the Gracilis. 

To the inner surface of the Biceps is attached by cellular 
tissue a muscle which accompanies it for the greater part of its 
course. It is easily raised from its bed, and then appears as an 
extremely long and narrow ribbon of fleshy fibres. Traced 
from its delicate tendinous insertion into the tibia beneath the 
attachment of the Biceps it runs upwards, and quitting the 
biceps near its origin terminates abruptly in a fine tendinous 
band within the cellular tissue and membrane covering the 
sacral plexus. Some tendinous fibres are also distinctly pro- 
longed to the lymphatic gland here situated, and others seem to 
be connected with the fascia dipping in from the coccygeal 
muscles. 

The Pectinalis is small. The Vasti become confluent before 
their insertion into the patella. The lower edge of the Triceps 
has a strong insertion into the sesamoid of the Gastrocnemius. 

Oastrocnemius. — ^The inner division of this muscle scarcely 
deserves the separate name of Soleus. It rises partly by a 
strong tendon over the upper side of the sesamoid, partly by 
fleshy fibres from the angle of the joint. The outer head, which 
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rises almost entirely from its sesamoid, sends its chief bulk to 
unite normally with the inner division. A portion of it however 
separates again and forms a belly ending in a distinct tendon, 
which crossing the tendo-Achillis proper is inserted not into 
the calcaneum but into the tendinous aponeurosis covering the 
end of that bone. 

Plantaris. — Rising tendinous and fleshy from a tuberosity 
below the back of the head of the Fibula, thickens into a fusi- 
form belly which merges into the tendon of the inner head of 
the Gastrocnemius. 

The Tibialis Anticus is strongly developed. The Posticus 
rises cameo-tendinously and by fleshy fibres from the belly of 
the Flex. Long. Profundus, and from the Tibia as far as the 
edge of the Poplita^us, and thence about half way down ; it is 
inserted strongly into the naviculare. 

The Peronceus Brevis rises from the anterior tuberosity of 
the fibula, distinctly continuing separate from the Longus ; its 
tendon passes across the sole and is inserted with that of the 
Longus into the root of the hallux. 

The Flexor Brevis Dig. sends three perforated tendons to 
the middle toes ; these are implanted on the inferior surface 
of the base of the last phalanx. 

Flexor Brevis Hallucis. — This muscle, fleshy throughout and 
distinct, runs from the tarsus to the outer side of the sesamoid. 

The Flexor Long. Hall, rises by a slender cameo-tendinous 
origin from the head of the tibia at its junction with the 
fibula ; it forms a fusiform belly whose tendon joins the mass 
of the Flex. Com. Profundus on the sole and then separates 
again for its usual insertion. 

The Flexor Com, Profundus rises with the Flex. Long. Hall, 
cameo-tendinously and fleshy from the whole length of the 
fibula and tibia, with the ordinary insertion. 

Extensor Proprius Hallucis. — This is a very slender cord-like 
belly rising fleshy from the inner and front edge of the tibia 
about its middle ; its tendon terminates in a thin attachment 
to the hallux and fourth digit. 

Extensor Proprius Quinti Digiti. — Rises fleshy from the 
middle of the outer surface of the head of the fibula^ and for a 
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short distance down it. Above the malleolus it sends down 
alongside the tendon of the Peroneus Longus a slender tendon 
which runs along the upper and outer side of the tarsus and 
fifth metatarsal ; near the end of the latter it terminates bluntly 
without insertion into the bone. 

Extensor Digitorum Communis, — A feebly-developed though 
rather complex muscle. It rises by a long tendon from the fore 
and outer surface of the outer condyle of the tibia near the 
articulation, and passes over the joint in a groove between the 
fibula and tibia. At about one-third of its course its belly 
divides. One portion continues fleshy a short distance and then 
gives off two slender tendons : of these, one, joined to the rest 
by easily separable tissue, runs downwards to the second digit ; 
the other is united to the rest over the metatarsus, then sepa- 
rates and goes to the third digit. The other belly is much the 
longer and sends its two tendons to the fourth and fifth digits. 
These tendons are slightly confluent 

Extensor Brevis. — Rises fleshy from the annular ligament 
and over the whole of the middle of the tarsus and metatarsus. 
It is inserted into the fascia covering the digits. 

AhducUyr Halluds. — Rises from the same place as the Flex. 
Brev. Hall, and is implanted into the inner part of the sesamoid. 

The Abductor and Flex, Brev, Min, Dig, are represented — 
the former strongly. 

Interossei. — ^These are much more on the sole than between 
the bones. They are very large and so amalgamated as to 
render discrimination unsatisfactory. Together they form a 
strong fleshy pad under the paw. 
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ANATOMICAL DESCRIPTION OF A CASE OF INTRA- 
PERITONEAL HERNIA By John Chiene, M.D., 
Demonstrator of Anatomy, University of Edinburgh. 

This abnormality was noticed in an adult male brought to 
the Dissecting Rooms of the University during the present 
session. 

When the cavity of the abdomen was laid open and the 
great omentum, along with the transverse colon, thrown upwards 
only a few coils of the lower end of the ileum were visible. On 
tracing the small intestine upwards, it was found to disappear 
through an oval opening, measuring 2J inches by IJ, situated 
in the anterior surface of the descending meso-colon on a level 
with, and about 2 inches to the left of the body of the 3rd 
lumbar vertebra. The edge of the opening was free except 





Plan of the Peritonenm« 

The transyerse section is made on a level with the body of the fhiid Inmhar 
vertebra. The observer is supposed to be looking upwards. The vertical sec- 
tion is an antero-posterior one two inches to the left of the middle line. 
Sac. Hernial sac. A.C. Ascending colon. D.G. Descending colon. S. Stomach. 
C. Colon. P. Pancreas. L Small intestine. Y. Lesser cavity of peritonemn 
above colon. 
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superiorly and internally where the descending meso-colon was 
directly continuous with the mesentery of the intestine as it 
passed into the sac. When the lesser cavity of the peritoneum 
was laid open by dividing the layers of the great omentum 
between the stomach and transverse colon, the meso-colon 
extending upwards and backwards and enclosing the pancreas 
so as to form a peritoneal ligament between it and the posterior 
abdominal wall was exposed. When this was divided imme- 
diately below the pancreas, a sac of an oval shape, measuring 
6 to 8 inches in its longest or vertical diameter and containing 
the coils of the jejunum and upper portion of the ileum was 
opened into. It lay in the left lumbar region. It was bounded, 
superiorly by the pancreas, anteriorly by the splenic flexure 
and commencement of the descending meso-colon, posteriorly 
by the parietal peritoneum which here covered the left kidney 
and posterior abdominal wall. Its internal surface was smooth 
and glistening. It was formed by an invagination of the 
descending meso-colon through the opening already described. 
No evidence of a rupture of the peritoneum was visible. The 
intra-hemial bowel lay free except at a point close to the 
orifice superiorly and internally where it was attached by its 
mesentery to the wall of the cavity. The intestine could be 
drawn entirely out of the cavity through the opening. Seven 
feet of the ileum were extra-hernial, its mesentery was continu- 
ous both on its anterior and posterior aspects with the me- 
sentery of the bowel within the sac. There were no signs of 
constriction of the bowel at any part. The other viscera and 
the peritoneum in relation to them were normal. The mesen- 
teric vessels were also normal. The left colic artery wound 
round the lower margin of the opening from right to left to 
reach a higher level and anastomose with the middle colic 
artery. 

No history could be obtained of this case, but from the 
healthy state of the entire gut and from the absence of any 
signs of peritonitis there is no doubt that little or no incon- 
venience must have arisen from this peculiar arrangement of 
the intestinal canaL Cases precisely analogous to the one just 
described in which the sac is an invagination of the peritoneum 

15—2 
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are seemingly very rare. Dr Peacock* records an example; 
it occurred in a man, aet. 30, who died of typhus fever in the 
Royal Free Hospital and at the post-mortem examination 
a sac, formed by the mesocolon, and containing the jejunum 
and all the ileum except the lower two inches, was discovered. 
In other particulars it closely resembled the case I now record. 
There were no symptoms referable to the abdomen. 

Sir Astley Cooper' describes the dissection of two forms of 
intra-abdominal hernia; in one the hernial bowel lay between 
the layers of mesentery having escaped through an opening 
in its posterior surface, in another the orifice into the sac 
was in the meso-colon the bowel lying between its layers, the 
former he names a *' Mesenteric Hernia," the latter a "Meso- 
colic Hernia;" in neither were any abdominal symptoms 
noticed. He adds that probably in both examples a slight 
torpidity of the bowels may have been present. He cannot 
say whether they are congenital or due to a sudden strain or 
other violence rupturing the peritoneum. 

Prof. Monro' mentions an example in which the bowel 
escaped through a preternatural opening in the mesentery, 
strangulation followed by death was. the result. 

Sir Wm. Lawrence* says he has seen two instances of this 
abnormality, in one the sigmoid flexure, in another the broad 
ligament of the uteinis formed the sac. I cannot gather from 
his account whether strangulation was the result of either of 
these complications. 

Dr Peacock (op. cit.) described and showed drawings of 
another example at the same time that he recorded the case 
mentioned above. The patient, aet. 27, was admitted into the 
Edinburgh Royal Infiimary suffering from all the symptoms 
of internal strangulation followed by death after 42 hours 
illness. On examination the small intestines were found en- 
closed in a sac formed between the layers of the left meso-colon. 
The ileum passed out of the sac two inches above its junction 
with the coecum and at that point the canal of the intestine 

1 Tram. Path. Soc. Lond. Vol. ii. p. 60. 

" Anatomy and Surgical treatment of Crural and Umbilical Hernia, p. 78. 

' Observations on Crural Hernia, 1803, p. 12. 

* A Treatise on Ruptures, 1838, p. 630. 
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was contracted, the intestinal coats thickened, intensely in- 
flamed and gangrenous. 

There is another variety of internal hernia in which the 
lesser cavity of the peritoneum forms the sac the bowel enter- 
ing it through the foramen of Winslow. Jobert* describes a 
case in which death occurred from strangulation. 

Dr John Wilson Moir of Edinburgh has given me notes 
of another example, which was observed last year in the 
Hospital at Vienna at the post-mortem examination of a 
patient, who died with symptoms of internal strangulation. 
On opening the abdomen the small intestine was invisible, on 
closer inspection it was found to have passed into the lesser 
cavity of the peritoneum through the foramen of Winslow. 

Prof. Gruber of St Petersburg' also has described cases of 
internal hernia and made reference to others. 

The Pathology of Intra-abdominal Hemiae is obscure. They 
may, I think, with advantage be classed under three distinct 
heads. 

1st. Those in which an invagination of the peritoneum 
forms the sac. In them the bowel within the sac is intra- 
peritoneal. They are probably congenital malformations, or 
arise soon after birth, a congenital weakness of the peritoneum 
forming the meso-colon or mesentery being the proximate 
cause ; in them I can find no deaths from strangulation. The 
first of Dr Peacock's cases, and the case which I record are 
examples of this class. 

2nd. Those in which either from congenital malformation 
or more probably from rupture of one layer of the peritoneum 
an opening is formed through which the bowel escapes from 
the cavity of the peritoneum and becomes related to its ex- 
ternal serface. They, although intra-abdominal, are extra- 
peritoneal. The view that in the majority of instances the 
opening is due to rupture from violence or a sudden strain, 
is favoured by the fact that the peritoneum is a shut sac and 
that those portions of the peritoneum in which the hernia 
occurs, are developed as a continuous membrane. Sir Astley 

» TraiU des MaUdiet ChirurgicaUs, Vol. i. p. 522. 
* Canstatt Jahresbericht, 1862, p. 358. 
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Cooper's dissections, Sir Wm. Lawrence's and the last of 
Dr Peacock's cases are instances of this variety. 

3rd. Those in which the sac is the lesser cavity of the 
peritoneum the opening into it being the foramen of Winslow, 
as in Jobert's and Dr Moir's cases. 



CASE OF AN OBLITERATED RIGHT INTERNAL JU- 
GULAR VEIN. By John Chiene, M.D., DemomtraJUjr 
of Anatomy^ University of Edinburgh, 

This abnormality occurred in the body of an adult female dis- 
sected in the month of January, 1868. 

On laying open the carotid sheath on the right side a fibrous 
cord-like structure was found immediately external to the ca- 
rotid artery, which from its position and connections was ob- 
viously the obliterated internal jugular vein. Below, it joined 
the subclavian vein behind the right stemo-clavicular articula- 
tion to form the right innominate vein, above, it ended in the 
right lateral sinus. A surgical probe could be passed from the 
sinus downwards into the vein for 2| inches; it could also be 
passed upwards from the innominate vein for three-fourths of 
an inch. The intervening portion was impervious. No veins 
joined it in any part of its extent. The right external jugular 
was small. There were three large veins in relation to the ver- 
tebral ai-tery, one issuing from the foramen in the transverse 
process of the sixth cervical vertebra, the others from the cor- 
responding foramen in the seventh vertebra; they joined the 
subclavian vein. The right anterior jugular was large; it re- 
ceived the occipital, temporal, internal maxillary, facial and 
superior thyroid veins; it was superficial to the depressors of 
the larynx, but passed beneath the stemo-mastoid, and, after 
the internal mammary and transverse cervical veins had joined 
it, emptied itself into the commencement of the right innomi- 
nate. A large communicating vein, nearly as large as the little 
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finger, connected it, immediately above the sternum, with the 
anterior jugular of the opposite side. The right superior thy- 
roid vein inosculated freely with the other thyroid veins in the 
substance and on the surface of the thyroid body. The right 
inferior thyroid, fully half an inch in diameter, lay over the 
centre of the trachea in its course to join the left innominate 
an inch from its termination. The right lateral sinus was nor- 
mal The right mastoid foramen was nearly equal in size to 
the foramen ovale in the sphenoid bone. No peculiarity was 
noticed in the arteries. The veins on the left side of the head 
and neck were normal 

The majority of the veins above described were filled with 
injection, and on opening the right auricle the foramen ovale 
was seen to be widely patent, readily admitting the point of 
the finger. As the arterial system had been injected from the 
femoral, the injection had passed through this aperture from the 
arterial to the venous side of the heart, and thence into the 
veins. The blood must principally have been removed from the 
cavity of the cranium by the left internal jugular, the anasto- 
mosis between the ophthalmic and facial veins and by the mas- 
toid vein, which had probably joined the occipital vein, but as 
it had been cut across in reflecting the scalp for the removal of 
the brain, I cannot speak precisely on this point. The blood 
from the face and external paits of the head had found its 
way to the thorax by the anterior jugular, the thyroid plexus 
of veins, and through free anastomoses with the veins on the 
left side of the head and neck. 

Inflammation of the vein followed by the formation of a 
clot, the absorption of that clot, the subsequent obliteration of 
the vessel and consequent enlargement of the collateral venous 
circulation, is a sequence of pathological phenomena to which 
in all probability the appearances found on dissection may be 
attributed. 

The presence of a large superficial transverse vein, and also 
of a deeper vessel of considerable size, in the middle line of the 
neck, in close contact with the trachea, would, 'had tracheoto- 
my been required in this individual, have greatly impeded 
and rendered difficult the proper performance of the operation. 



ON THE CONNECTION BETWEEN CHEMICAL CON- 
STITUTION AND PHYSIOLOGICAL ACTION; WITH 
SPECIAL REFERENCE TO THE PHYSIOLOGICAL 
ACTION OF THE SALTS OF THE AMMONIUM 
BASES DERIVED FROM STRYCHNLi, BRUCLA, 
THEBALi, CODEIA, MORPHIA, AND NICOTLA By 
Alexandeb Crum Brown, M.D., D. Sc, F.RS.E., and 
Thomas R. Eraser, M.D., F.RS.E. (Abstract of a Paper 
read before the Royal Society of Edinburgh, Jan, 6, 1868). 

It is obvious that there must exist a relation between the 
chemical constitution and the physiological action of a sub- 
stance, but as yet scarcely any attempts have been made to 
discover what this relation is. All that is known is, that as a 
general rule (with some striking exceptions) the compounds of 
certain elements, such as mercury or arsenic, and of certain ra- 
dicals, such as cyanogen, possess (when soluble in water, or the 
fluids of the body) a physiological action which appears to be 
of the same kind for the whole series of compounds of each 
element or radical. 

Although we cannot obtain a rational explanation of the 
connection between the chemical and physiological characters of 
a substance until we know more of the modus operandi of 
poisons, it might be supposed that a careful examination and 
comparison of known facts would lead to the discovery of some 
empirical law or laws by means of which we could deduce the 
action from the chemical constitution. Unfortunately, however, 
we know next to nothing of the constitution of the majority 
of those substances (such as the natural alkaloids) the physio- 
logical action of which has been most carefully investigated. 
It appears, therefore, to us that there is more hope of arriving 
at some definite conclusion by studying the changes produced 
in the action of physiologically active substances by performing 
upon them certain wcll-<lefined chemical operations which in- 



DBS BBOWK AND FBASEB, ON CHEinCAL CONSTITUTION. 22$ 

troduce known changes into their constitution, but do not 
break up the molecule. To use a mathematical analogy, if we 
represent the constitution by C and the physiological action by 
*, O is some unknown function of (7, say fC) to discover this 
we produce a known change on the constitution by which it 
becomes (7+ A (7, and examine the corresponding change of 
physiological action which has become ^ + A<E>. We thus ob- 
tain the relation between A (7 and A* or A/ (7, and by suffi- 
ciently varying G and AC^, we may hope to get at all events an 
approximate solution of the problem. Operations which intro* 
duce a known change into the constitution without breaking 
up the molecule are of two kinds, (1) replacements (or more 
properly displacements), and (2) additions. As this paper is 
not addressed exclusively to chemists, we think it right to 
give here such an explanation of these terms as may make 
what follows generally intelligible. 

When one or more constituents of a chemical substance are 
exchanged for one or more new constituents, the process is 
called replacement; thus when zinc acts on sulphate of copper 
producing metallic copper and sulphate of zinc, the copper is 
said to be replaced by the zinc'; and when carbonate of soda 
acts on sulphate of lead producing carbonate of lead and sul- 
phate of soda, sodium is said to be replaced by lead in the 
carbonate, and lead by sodium in the sulphate*. Similarly, 
when pentachloride of phosphorus acts on water producing oxy- 
chloride of phosphorus and hydrochloric acid, the chlorine is 
said to replace oxygen, and vice versd\ The molecule thus pro- 
duced may be very diflTerent from the original one, but the new 
constituents occupy the place and perform the functions of 
the old, though often in a very different way. 

When new constituents enter a molecule without displacing 
any thing already there, the process is called addition; thus 
hydrochloric acid (HCl) is added to ammonia (NH,) pro- 
ducing chloride of ammonium (NH^Cl). In the same way 
iodide of methyl (CH,I) is added to ammonia (NHJ producing 

* CuS04 + Zn = ZnS04 + CiL 

« Na,COa + PbS04 = PbCOa + Na.SO*. 

» PCl4+H,0=POCl.+ 2HCl. 
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hydriodate of methylamine (NH3(CH,)I). To take another 
example, chlorine (CI,) is added to olefiant gas (C^HJ pro- 
ducing Dutch liquid (CjH^Cl,). Here the new constituents 
do not represent anything which was in the original molecule; 
the place they now occupy was, in a certain sense, vacant^ and 
the new substance belongs to a different order of compounds 
from the old. The examples given above illustrate two dif- 
ferent (or at least apparently different) ways in which a sub- 
stance may be susceptible of addition, (1) by the increase of 
the external chemical activity of an atom (in the examples, 
N, which before the addition is united to three equivalents and 
after it to five), and (2) by the increase of the external chemi- 
cal activity of a group of atoms (in the example C,, which 
before the addition is united to four equivalents and after it to 
six). In the latter case the substance to which addition can 
be made is said to be ' condensed.' We shall, however, apply 
the term 'condensation' to susceptibility of addition in either 
way, and distinguish the two cases as intra-atomic and eodtxi- 
atoniic condensation. The degree of condensation is measured 
by the extent to which the process of addition can be carried; 
thus carbonic oxide, ammonia, defiant gas, allylic alcohol, &a 
are of the same degree of condensation, each being capable of 
taking up two additional equivalents. Hydrocyanic acid, acety- 
lene, diallyl, &c. are twice as condensed as the former group, 
being capable of taking up /our additional equivalents. 

In commencing our investigation of the change produced by 
chemical operations on the physiological action of substances, 
we had thus two distinct kinds of chemical operation to choose 
between. We have selected as the first subject of study the 
effect of chemical addition ; our reasons for doing so will be best 
explained by a short statement of what was already known in 
this department. As a general rule replacement does not ap- 
pear to produce any marked change in physiological activity. 
The exceptions to this are of three kinds, (1) where the replace- 
ment changes the physical character of the substance, so as to 
render it more or less easily absorbed into the system, thus 
acetate of lead is poisonous, sulphate of lead is inert; (2) where 
the activity depends on direct local action, thus sulphuric acid 
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(H^SOJ and caustic soda (NaHO) are both poisonous, while 
sulphate of soda (Na^SOJ and water (H,0) are not; (3) where 
the replacement removes or introduces the atom or radical 
upon the presence of which the activity depends, thus acetate 
of lead is poisonous, acetate of soda not. Besides these ex- 
ceptions there are several isolated cases of change of activity 
produced by replacement, such as the very different action of 
the two classes of metallic cyanides. 

In order to discover the physiological effect of addition we 
must compare the action of the substance before and after the 
addition is performed upon it; and that this may be done fairly, 
three conditions must be fulfilled ; (1) that the two substances 
should be equaUy capable of absorption into the system; (2) 
that the process of addition can neither be performed nor re« 
versed in the system ; and (3) that neither substance has such 
a powerful local action as would prevent our observing its gene- 
ral or remote effect. These conditions exclude from our con- 
sideration a very large number of casea Thus we cannot com- 
pare the action of the feiTOus or arsenious compounds with that 
of the ferric or arsenic, on account of the readiness with which 
the former are oxidized, and the latter reduced; we cannot 
compare the action of corrosive sublimate with that of calomel, 
because the one is so much more readily absorbed than the 
other ; we cannot compare the action of anhydrous sulphurous 
(SO^ with that of anhydrous sulphuric acid (SOJ on account 
of the violent local action of the latter; and, to content our- 
selves with another example, we cannot compare the action of 
an alkaloid with that of its salts, because the alkaloid is con- 
verted into a salt in the stomach, and the salt is probably con^ 
verted into the alkaloid in the blood and other alkaline fluids 
of the body. After making all the deductions required in 
order that the three conditions stated above may be satisfied, 
there remains, however, a very large number of cases in which 
the action of a substance before and after addition may be 
&irly compared. We subjoin a list of some of the more im- 
portant of these, in which the physiological action has been 
studied by previous observers. The first column contains the 
names and formulae of tbe substances before addition, the 
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second the atoms or groups added, and the third the names and 
formulae of the bodies produced. 

III. 
Carbonic acid CO, 
Methylamine CNH^ 
Kakodylic acidAaC.H.O. 

{Methyl-strychnia (hy- 
drate) C„H^.O. 



L 
Carbonic oxide CO 
Hydrocyanic acid HON 
Araenious acid A8,0,[HAsOJ 


IL 



Strychnia C.,H„N,0, 


CH,(HO) 


Bruda C„H„N.O, 


CH,(HO) 



CTT tTTrt\ I /Methyl-brucia (hydfate) 
^±l.(HO)i| C„H,.N.O. 

It will be observed that all the substances in the first 
column are highly poisonous, while those in the third column 
are stated to be inert, or nearly so, their action, when they 
have any, dififering entirely from that of the bodies from which 
they are derived. 

Such a connected view of these hitherto isolated facts not 
unnaturally leads to a suspicion that condensation (which is 
diminished by addition) is in some way connected with physio- 
logical activity, which seems also to be diminished, or removed, 
by chemical addition. This suspicion is strengthened when we 
observe that in a very large proportion of the cases as yet in- 
vestigated, saturated bodies (that is, bodies whose condensation 
is 0) are inert, or nearly so. 

Kakodylic acid\ as already mentioned, is a remarkable ex- 
ample of this, and the salts of tetrethyl-arsonium* seem to be 
equally inert. Similarly, the salts of tetramethyl-stibonium* 
are not emetic. So that, as far as experiment goes, it would 
appear that the stable compounds of pentatomic arsenic and 
antimony have a very diflferent and much less intense action 
than the compounds containing these elements as triads. The 
occurrence, however, of saturated substances, such as alcohol, 
oxalic acid, and corrosive sublimate, having a well-marked poi- 
sonous action, and of condensed substances, such as benzoic acid 
and salicine, which are comparatively inert, shows that conden- 
sation is not the only condition of physiological activity; but 

^ Bnnsen, Annulen der Chemie und Pharmaciey xlvi. 10. 
* Landolt, Ann, d. Ch, und Ph. lxxxix. 331. 
' Landolt, Ann, d. Ch. und Ph. lxxxiv. 49. 
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there can be little doubt that if the effect of condensation were 
discovered and eliminated^ the other conditions might be much 
more hopefully sought for. 

For these reasons we have turned our attention to the effect 
of chemical addition in modifying the action of poisons, and 
have selected, as the first subject of investigation, the addition 
of iodide of methyl to the natural alkaloids belonging to the 
class of nitrile bases*. 

As this addition removes only the intra-atomic condensation 
of the typical nitrogen, and leaves any other condensation 
untouched, and as the radical or radicals united to the nitrogen 
are in the case of all the natural alkaloids highly condensed, 
we should not expect, even supposing that condensation and 
poisonous action go together, to find the action entirely removed 
by this addition. The results of experiment, as will be seen from 
the subsequent part of this paper, confirm this expectation. 

As the iodides of the complex ammoniums thus produced 
are, in most cases, sparingly soluble in water, we have also ex- 
amined the action of the corresponding sulphates, which are 
very soluble. 

The vegetable alkaloids to which we have applied this 
method are strychnia, brucia, thebaia, codeia, morphia, and 
nicotia. 

Strychnia. 

Iodide of methyUstrychnium, Stahlschmidt, the chemist who 
discovered the methyl-strychnium compounds, has published a 
statement to the effect that they are inert*. As the sequel will 
show, we do not altogether confirm this assertion, but it is 
proper to acknowledge that our investigation arose entirely 
from it. 

It is well known that strychnia acts on the living economy 
in a distinctly defined and characteristic manner, and that it is 
one of the most active and energetic of toxic agents. Doses 
vaiying from the one-twentieth to the one-thirtieth of a grain 

^ We have also exAxnined the action of some of the iodides prepared by 
the addition of iodide of ethyl, and have found, as might have been expected^ 
that it is the same as that of the corresponding methyl oompoonds, 

* PoggendorfiTs AnnaUn^ onn. 528. 
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rapidly produce in rabbits the most violent convulsions, and, in 
a few minutes, kill the animal Few poisons have been more 
carefully studied, and it is now almort undoubtedly established 
that the phenomena produced by strychnia are due to a local- 
ization of its action on the spinal cord. 

In our first experiments with iodide of methyl-strychnium, 
we administered, subcutaneously, a number of doses, varying in 
amount &om one to five grains, to rabbits and dogs, but were 
disappointed by finding that, although our iodide of methyl- 
strychnium was much less active than strychnia itself, it still 
produced spasms and convulsions, and, sometimes, even tetanus. 
It was not until we had adopted certain precautions, which at 
first appeared unnecessary, in the process of preparation, that a 
body of almost absolute purity, and, therefore, nearly com- 
pletely firee from any trace of imchanged strychnia, was ob- 
tained. It is obvious that the greatest possible care is necessary 
to prevent fallacy in the case of such powerful poisons as we 
were examining ; for a very minute quantity of the unchanged 
poison — that is of the poison which had escaped the chemical 
addition — would quickly prove its presence by special symp- 
toms, and so either mask or seriously modify any action that 
might be caused by the changed substance. In the case of 
iodide of methyl-strychnium, the presence of 0*5 per cent, of 
strychnia in a dose of five grains would produce marked 
symptoms of strychnia-poisoning. 

Having succeeded in obtaining a pure preparation, its effects 
on rabbits were first examined by subcutaneous injection. It 
was administered as a fine powder suspended in warm dis- 
tilled water, in which menstruum it is but sparingly soluble, 
though more so than in water at the ordinary temperature. 
In this way, by a series of progressively increasing doses, it 
was found that as much as twelve grains could be given to 
a rabbit, weighing three pounds, without any effect whatever. 
Fifteen grains, however, produced serious symptoms, though 
followed by recovery, and death was caused by the exhibition of 
twenty grains. In none of our experiments, not even in the 
fatal cases, were the symptoms those of strychnia-poisoning : 
no starts nor spasms occurred, nor did stimulation give evidence 
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of the slightest increase of reflex activity. In fact, a condition 
exactly the reverse of that produced by strychnia was caused 
by iodide of methyl-strychnium. In place of violent spasmo- 
dic convulsions and muscular rigidity, the appearances were 
those of paralysis, with a perfectly flaccid condition of all the 
musclea The limbs of the animal first yielded, its head 
gi*adually sank until it rested on the table, by and by, it lay 
in a perfectly relaxed condition, and, when death occurred, it 
was due to stoppage of the respiratory movements. In the 
autopsies further evidence was obtained to distinguish the 
effects of iodide of methyl-strychnium from those of strychnia. 
The heart was found acting with nearly its normal rapidity; 
the spinal motor nerves were either paralysed, or nearly so; 
and, in place of the early or almost immediate occurrence of 
rig<yr mortis that follows the action of strychnia, the muscles 
continued flaccid, contractile, and alkaline for many hours. 

The effects of internal administration were examined by 
passing a gum elastic catheter down the oesophagus of a rabbit, 
and so injecting iodide of methyl-strychnium suspended in 
warm distUIed water. No effect was produced by this method 
of exhibition, although as much as thirty grains was given at 
one time. This rabbit was killed, some days afterwards, by 
introducing, in the same way, one-tenth of a grain of strychnia 
into the stomach. As thirty grains of iodide of methyl-strych- 
nium contain about twenty-one grains of strychnia, this experi- 
ment proves that the addition of iodide of methyl diminishes 
the poisonous activity of strychnia at least two hundred and 
ten times. 

As iodide of methyl-strychnium is a sparingly soluble 
substance, it appeared proper, in order to compare the actions 
of strychnia and of methyl-strychnium, that the properties of 
the sulphate of the latter — ^which is extremely soluble — should 
be examined. 

Sulphate of methyl-strychnium. — ^As had been anticipated, 
the sulphate of methyl-strychnium is a much more active sub- 
stance than the iodide. One grain, dissolved in water and 
injected under the skin of a small rabbit, caused its death in 
eighteen minutes. Half-a-grain, however, produced no effect. 
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When eight-tenths of a grain was similarly administered to 
a rabbit, weighing three pounds and a quarter, symptoms of 
a most serious character were produced, but death did not 
result. Some days afterwards, one-twentieth of a grain ci 
strychnia, dissolved in very dilute sulphuric acid, was admi- 
nistered to this rabbit by subcutaneous injection; and it pro- 
duced symptoms of strychnia action, followed by death fifteen 
minutes after the injection. Eight-tenths of a grain of sulphate 
of methyl-strychnium contain about six-tenths of a grain of 
strychnia; the effect of the addition had been, therefore, to 
reduce the poisonous activity of strychnia at least twelve 
times. 

When this substance is administered to rabbits by the 
stomach, twenty grains appears to be about the nunimum fatal 
dose. 

The symptoms that are produced by sulphate of methyU 
strychnium are the same as those that ai*e caused by the 
corresponding iodide. The very short account we have given 
of the symptoms and post niortem phenomena that occur after 
the administration of iodide of methyl-strychnium, is sufficient 
to suggest a close resemblance between its action and that of 
curare (wourali), a well-known and elaborately studied poison. 
In a recent publication. Professor Schroff of Vienna has indi- 
cated a resemblance of this kind between the nitrate of methyl- 
strychnium and curare ^ Both substances undoubtedly produce 
a condition of general paralysis, but the special characteristic 
of curare-poisoning is that this paralysis is the result of an 
impairment or destruction of the function of the peripheral 
terminations (end-organs) of the motor nerves. It is impos- 
sible to demonstrate such an action without undertaking ex- 
periments of a special character. We, accordingly, extended 
our research for the purpose of examining this question. 

The sciatic artery and vein were tied at the knee of a frog, 
and one-tenth of a grain of sulphate of methyl-strychni\mi, 
dissolved in distilled water, was injected under the skin of the 
back. Eight minutes afterwards, the frog was lying in a per- 

1 Wocheriblatt der ZdUchrift der k. k, GeseUschaft der AerUe in Wkn; vi. 
Band, 1866, pp. 167—162. 
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fectly flaccid state and, in ten minutes, irritation of any portion 
of the skin produced energetic movements of the tied limb 
below the poiivls of ligature, but nowhere else. The sciatic nerve 
of the untied limb was now exposed, and on stimulating it with 
a weak, interrupted galvanic current, movements occurred in 
the tied limb only; not the slightest effect occurred in any 
part to which the poison had access. At the same time, the 
muscles were everywhere active, and freely contracted when 
directly stimulated. The sciatic nerve was then exposed in 
the tied limb, above the points of ligature, and on stimulating it 
ener^tic movements occurred below the knee of that limb, 
and there only. The heart was, at this time, acting at the rate 
.of 50 per minute. 

This experiment was repeated with one grain of iodide of 
methyl-strychnium, and the same results were obtained. We 
have, therefore, demonstrated that sulphate and iodide of 
methyl-strychnium produce paralysis and death by destroying 
the function of the motor nerve end-organs, and that their 
mode of action is, therefore, identical with that of curare. 
This conclusion is an extremely curious and interesting one. 
It is difficult to imagine a more decided modification in 
the action of any substance than has been produced by the 
addition of iodide or sulphate of methyl to strychnia. The 
striking characteristic of strychnia-action is the great and 
uncontrollable activity of the muscular system ; that of curare, 
of iodide and sulphate of methyl-strychnium, and, as we shall 
presently see, of several other added-to poisons, is the flaccid 
and motionless condition caused by the impossibility of ex- 
citing muscular action through the nervous system. So oppo- 
site are their effects that physiologists look upon curare as 
a powerful counteragent to strychnia, while physicians have 
employed it with success in the treatment of strychnia-poisoning 
and of tetanus. It is remarkable that by so simple a process 
of chemical addition so thorough a change should be produced 
in physiological action. It has also been shewn that this addi- 
tion has greatly reduced the poisonous activity of strychnia. 
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Brucia. 

Brucia is a poisonous alkaloid derived from some plants 
belonging to the genus Strychnos. It possesses a physiological 
action exactly similar in character to that of strychnia^ but 
less in degree. 

Iodide of methyl-brucium. — In a series of experiments it was 
found that ten grains of iodide of methyl-brucium, suspended in 
warm distilled water, could be administered subcutaneously to 
a rabbit without any effect. Eighteen grains rapidly produced 
death, with exactly the same phenomena as are observed with 
the corresponding strychnia compound, and, therefore, without 
the slightest trace of those symptoms of exaggerated reflex ac- 
tion, convulsions, and tetanus, that are caused by brucia itself. 
Fifteen grains were injected under the skin of a rabbit, and 
produced a condition of general paralysis, from which a com* 
plete recovery had taken place in forty-five minutes after the 
administration. Some days afterwards, this rabbit was rapidly 
killed by the subcutaneous injection of one-fifth of a grain of 
brucia. Fifteen grains of iodide of methyl-brucium contain 
about thirteen grains of brucia; the addition of iodide of 
methyl, therefore, diminishes the poisonous activity of brucia at 
least sixty times. The fatal dose of brucia is about twice as 
large as that of strychnia; but that of iodide of methyl-brucium 
is about the same as that of iodide of methyl-strychnium. The 
latter is, however, less soluble in water than the former, and 
the similarity in the poisonous activity is probably due to this 
difference in solubility. 

Some experiments were made in which this substance was 
administered by the stomach, and it was found that thirty 
grains — containing about twenty-five grains of brucia— could 
be thus given to a rabbit without any effect 

Sulphate of methyl-brucium, — One grain of sulphate of 
methyl-brucium produced no effect when injected under the 
skin of a rabbit Two grains, exhibited in the same way, 
caused complete loss of motility, and other symptoms in no 
way distinguishable from those produced by the corresponding 
preparation of strychnia. The fatal dose of this substance for 
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an average-sized rabbit was found to be two grains and a half. 
Two grains of this sulphate contains about 1*7 grain of brucia; 
and as one-fifth of a grain is a large fatal dose of the latter^ 
the addition of sulphate of methyl renders brucia at least nine 
times less poisonous. 

It was found that twenty grains of sulphate of methyl- 
brucium could be introduced into the stomach of a rabbit, 
without the slightest symptom being produced. This dose con- 
tains about seventeen grains of brucia, and its magnitude is 
apparent when we recollect that about a quarter of a grain of 
uncombined brucia thus administered will rapidly kill a rabbit. 

The addition of iodide or sulphate of methyl modifies not 
only the fatal dose, but also the physiological action of this 
alkaloid. By the same methods of investigation as were 
adopted with the corresponding compounds of strychnia, we 
have demonstrated that iodide and sulphate of methyl-brucium 
destroy the function of the peripheral terminations of the 
motor nerves — the addition having produced the same remark- 
able change in the action of brucia as in that of strychnia. 

Thebaia. 

One of the active principles of opium possesses an action 
in all respects the same in character as that of strychnia or 
brucia. We principally owe our knowledge of the mode in 
which thebaia acts to the admirable researches of Claude Ber- 
nard. This distinguished physiologist has further demonstrated 
that thebaia does not possess any soporific property, that it is 
the most active toxic principle in opium, and that it ranks first 
among the alkaloids of this drug that have a convulsant action \ 
From our experience of its properties we should assign to it a 
lower rank than brucia as a toxic and convulsant substance. 

Iodide of meihyl-thehaium is more soluble in hot water and in 
dilute spirit than the iodides of methyl-strychnium and methyl- 
brucium, and, on this account, we commenced its administration 
in relatively small quantities. We found that doses of one, 
five, and six grains, nearly completely dissolved in very dilute 
spirit, and administered to rabbits by subcutaneous injection, 

1 CompUt Rendui, 1864, p. 418. 
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produced absolutely no effect. When, however, the dose was 
increased to ten grains, partial and then complete paralysis was 
caused, and death occuiTed eleven minutes after the admini- 
stration. The effects were, in all respects, the same as those 
observed with the methyl derivatives of strychnia and brucia; 
there was, therefore, a complete absence of any convulsive 
symptoms and of exaggeration of reflex activity, and the post 
mortem phenomena were those that follow curare-poisoning. 
In another experiment, eight grains was injected under the 
skin of a rabbit weighing two pounds and three quarters: this 
produced general paralysis and complete muscular flaccidity, 
but it was ultimately recovered from. For the purpose of 
testing the poisonous activity of the thebaia itself, one-fifth of 
a gi*ain was injected under the skin of the same rabbit: con- 
vulsive starts and spasms, great exaggeration of reflex activity, 
and violent attacks of tetanus were quickly produced, and 
soon terminated in death. Post mortem rigidity, with an acid 
reaction of the muscles, occuiTed in less than forty minutes 
afterwards, and while the temperature of the body was as high 
as 95^ F. About 5*5 grains of the alkaloid thebaia are con- 
tained in eight grains of iodide of methyl-thebaium ; the poi- 
sonous activity of thebaia is, therefore, reduced at least thirty 
times by the addition of iodide of methyl. 

Without describing the experiments in which this substance 
was exhibited by internal administration, nor those in which 
the sulphate was employed, it is suflScient to observe that we 
have obtained the most satisfactory proof of a complete change 
having been produced in the physiological action of thebcda 
by chemical addition. This change is the same as that which 
occurs with strychnia and with brucia. 

CiODEiA. 

We have examined the effect of the addition of iodide and 
sulphate of methyl to codeia — an opium alkaloid which is the 
second in toxic activity, and which possesses distinct convulsant, 
but feeble soporific, properties. 

Iodide of methyUcodeivm. — Five grains of iodide of methyl- 
codeium can be readily dissolved in a suflSciently small quantity 
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of warm water to allow of its injection into the subcutaneous 
tissue of a rabbit; but no effect was produced by this dose. 
Serious and prolonged symptoms were caused by the admini- 
stration, in the same way, of fifteen grains ; but even this large 
quantity did not induce a fatal termination. The rabbit to 
which this had been given was quickly affected with convulsions 
and Opisthotonos after the subcutaneous administration of one 
grain of codeia; and this proved a fatal dose. 

As much as thirty grains of iodide of methyl-codeium may 
be given to rabbits, by the stomach, without producing any 
apparent effect. 

Sulphate of methyl-codeiu/m seems to have precisely the 
same action as iodide, but the fatal dose of the sulphate is 
somewhat less than that of the iodide. 

Neither iodide nor sulphate of methyl-codeium possess the 
slightest convulsant action. Experiments with frogs have shewn 
us that reflex exaggeration is never produced, but that, with 
comparatively large doses and after some time, paralysis of the 
motor nerve end-organs occurs. Codeia has but a feeble sopo- 
rific action, and it is, therefore, difficult to determine if this is 
affected by chemical addition. We are at present inclined to 
believe that it is not 

MORPHLl. 

The only other opium alkaloid in which the effects of 
chemical addition were examined is morphia. The most recent 
and trustworthy investigations shew that this substance is next 
in activity as a soporific to narceia, that it possesses a less con- 
vulsant action than codeia, and that its fatal dose is one of the 
largest of those of the active principles of opium\ 

Iodide of methyl-morphium. — As iodide of methyl-morphium 
is nearly insoluble in cold and but sparingly soluble in warm 
water, it was administered in the form of a fine powder sus- 
pended in water. We were unable to produce any effect what- 
ever, even when so large a dose as twenty grains was injected 
under the skin of a small rabbit, and from the bulky character 
ef the powder a larger quantity could not be conveniently 

^ Claude Bernard. Op. cit. 
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adminiBtered. Eight grains of morphia was afterwards exhi- 
bited, in the same way, to this rabbit. In about an hoiu; a 
tendency to sleep was observed, the eyelids closed and the 
head sank on the table, but a slight sound immediately roused 
the rabbit. In two hours, the soporific effect was more marked; 
and the animal remained in almost aay position in which it 
could be placed, provided the change was made gradually and 
gently; and, however unnatural the position might seem to be, 
if it were consistent with rest, sleep immediately occurred. 
This condition lasted for about forty-eight hours, when spasms 
made their appearance, and, by and by, assumed all the charac- 
ters of epileptiform convulsions. The rabbit was found dead 
on the morning of the third day after the administration. On 
one occasion twenty grains of iodide of methyl-morphium was 
introduced into the stomach of a rabbit, but even this large 
quantity was insufficient to produce any effect 

As we have completely failed in causing any symptom, in 
warm-blooded animals, with this preparation, we have no data 
by which to determine how far the poisonous activity of the 
morphia that it contains has been reduced. 

Any conclusions drawn from experiments made on such 
animals as rabbits, with a substance whose predominating 
action is a soporific one, are always liable to objection. For 
this reason we were induced to try the effect of iodide of 
methyl-morphium on man. One of usS who is perfectly sus- 
ceptible to the action of morphia^ took, on one occasion, half- 
a-grain of iodide of methyl-morphium in the form of powder; 
but this produced no effect. On another occasion, one grain 
was taken also as a powder; but not the slightest soporific or 
other action was caused. The latter dose contained about 
three-fourths of a grain of morphia, and this is certainly much 
above the usual narcotic dose of this substance. 

Sulphate of methyl-morphium is, in common with the other 
sulphates we are occupied with in this paper, an extreme^ solu- 
ble compound. Ten grains, administered in solution by subcuta- 
neous injection, produced paralysis, well-marked narcosis, and 
death, in a rabbit Eight grains was not a fatal dose, but it 

> DrFraser. 
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caused complete paralysis with long-coxitinued naroosia Neither 
in these, nor in any of the many other experiments we per-* 
formed with this substance, was there any trace of spasmodic 
action or of exa^eration of the reflex function. The predo* 
minating symptoms were those of paralysis, but it was some- 
what difficult to judge how much of this was due to the 
co-existing narootistp. 

To determine this, the blood-vessels were tied m one limb 
near the knee of each of two frogs, selected because of their 
resemblance to each other in weight and in activity. One 
grain of sulphate of methyl-morphium in solution was injected 
into the abdominal cavity of one of these frogs, and three- 
fourths of a grain of morphia, dissolved in very dilute sulphuric 
acid, into the abdominal cavity of the other. The frog with 
sulphate of morphia was affected, in about an hour, with clonic 
spasms and exaggeration of reflex activity ; in two hours, with 
several distinct attacks of tetanus; and it was found dead and 
in rigor on the following morning. The frog with sulphate of 
methyl-morphium was flaccid and paralysed in twenty minutes; 
and, in thirty minutes, galvanic stimulation of any portion of 
the skin was followed by energetic movements of the tied limb, 
but of no other part. The further phenomena proved that the 
peripheral terminations of the motor nerves were paralysed. 

Iodide of methyl-morphium produces the same effects on 
frogs as sulphate, only a larger dose is required. 

When administered by the stomach the same quantity of 
sulphate as of iodide of methyl-morphium — twenty grains — ^has 
been found insufficient to affect a rabbit. It has, however, 
been ascertained that soporific effects may be produced in 
man by sulphate of methyl-morphium. 

NiCOTLi. 

The last substance in which we have now to describe the 
modifications produced by chemical addition is nicotia. This 
is a liquid alkaloid of great energy, derived from tobacco. 

Iodide of methyUnicotium is a crystalline body readily solu- 
ble in cold water. A dose of five grains, exhibited by sub- 
cutaneous injection, produced no effect on a rabbit Ten grains 
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caused trembling and Blight impairment of motility; and the 
same symptoms occurred, in a somewhat exaggerated form, 
after the administration of fifteen grains: but recovery took 
place after both doses. The subcutaneous injection of twenty 
grains was followed, after several hours, by death; no convulsive 
movements having occurred during the progress of the symp- 
toms. An experiment was made with a very small dose of the 
nicotia with some of which this iodide of methyl-nicotium had 
been prepared, and it was found to have the usual energetic 
properties of the alkaloid. As about eight grains of nicotia 
are contained in fifteen grains of iodide of methyl-nicotium, 
and as one-tenth of a grain of nicotia is a fatal dose for a 
rabbit, while fifteen grains of iodide of methyl-nicotium is less 
than a fatal dose; it follows, that the addition of iodide of 
methyl renders nicotia at least eighty times less powerful as 
a poison. 

On account of the readiness with which iodide of methyl- 
nicotium dissolves in water, it was not to be expected that any 
change of poisonous activity would be caused by its conversion 
into a sulphate; and our experiments have shewn us that the 
fatal dose of sulphate of methyl-nicotium is nearly the same afi 
that of iodide of methyl-nicotium. 

In the absence of any very trustworthy investigation into 
the mode in which nicotia acts, we cannot ascertain exactly 
how far its physiological properties are modified by chemical 
addition. It would appear, however, that the convulsive 
movements, which always occur during nicotia-poisoning, are 
not among the symptoms produced by either iodide or sulphate 
of methyl-nicotium. We have also found that this modifi- 
cation is not due to an action of the changed substance on 
the motor nerves ; for it has been ascertained that paralysis 
of neither the trunks nor end-organs of these nerves exists 
after the action of iodide or sulphate of methyl-nicotium. 

Some experiments were made to determine the physiological 
effects of iodide of methyl. The only bearing of these on 
the present investigation is, that no evidence was obtained 
in support of the extremely improbable hypothesis, that some 
of the changes produced in the action of the substances we 
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have described might have been due to addition of the physi- 
ological action of the methyl-compounds. 

We have thus shewn that chemical addition produces 
some important modifications in the action of those poisons 
which have been treated of in this communication. The 
action of strychnia, brucia, thebaia, codeia, morphia, and 
nicotia, is evidently greatly diminished in degree and, at the 
same time, completely changed in character. The latter effect 
is strikingly and remarkably illustrated by the complete change 
that is produced in the action of strychnia, brucia, and thebaia ; 
it is apparent in codeia and morphia ; and it is least obvious 
in the case of nicotia. We may conclude from these facts 
that when a nitrile base possesses a strychnia-like action, the 
salts of the corresponding ammonium bases have an action. 
idenjical with that of curare. 

It is well known that curare and strychnia are derived 
from plants belonging to the same gemis, and it is, there- 
fore, interesting to observe such a relationfihip. It may 
not, however, be superfluous to add that strychnia, brucia, 
and the other spinal stimulant alkaloids examined in this 
paper, have not been converted by chemical addition into 
curarina — the active principle of curare. The actions of the 
methyl derivatives of these bases are of precisely the same 
character as that of curare, and they possess the same pecu- 
liarity of slow absorption by the mucous membrane of the 
digestive system ; but the degrees of their activity are very 
different If we confine our attention to the salts of the 
methyl derivatives of strychnia, brucia, and thebaia, where the 
action is uucomplicated, we observe that they form a series 
in which the fatal dose varies for each^ while this dose in 
the case of the most active of the three is considerably above 
that of curare, and greatly above that of curarina Besides, 
curarina has a characteristic colour reaction that belongs to 
none of these bodies ; and the latter further prove their dissi- 
•milarity by each of them possessing special colour reactions by 
which they may be distinguished from each other. 

It is not only of great interest, but probably of some 
practical value, that five new compoimds should be found 
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having the physiological aotion of curare. The great difficulty 
of obtaining this substance has hitherto proved a serious barrier 
to its therapeutical employment Although none of the com- 
pounds that we have shewn to act as curare does, are so 
energetic bs that substance, three of them — sulphate of methyl- 
strychnium, of methyl-brucium, and of methyl-thebaium — are 
sufficiently so to rank as powerful poisons, and to fulfil all 
possible therapeutical requirements. Moreover, they may be 
readily obtained in a state of perfect purity, and therefore 
of constant strength ; and, in this respect, they possess a great 
advantage over curai'e. For all purposes of physiological study 
and demonstration, they may also be substituted, with advan* 
tage, for this poison. 

There is another result of this investigation, from which, 
without being considered over-sanguine, we may anticipate 
an important practical advantage. The action of morphia is 
not a simple one. In addition to its chief action as a soporific, 
it exerts a stimulant effect on the spinal cord. The latter 
sometimes manifests itself in human adults, it frequently does 
so when large doses of morphia are administered to children, 
and it invariably appears in the lower animals as a symptom of 
nearly equal prominence with narcosia The soluble salts of 
methyl-morphium have been shewn to possess a narcotic but 
no spinal stimulant action. It is therefore hoped that^ in 
certain cases, they will prove advantageous substitutes for the 
salts of morphia ; but the data we have as yet obtained on this 
question are insufficient to warrant any positive statement. 

It is curious, though not unexpected, that the ordinary 
colour reactions of the alkaloids are retained by their methyl 
derivatives. This may possibly prove of some importance to 
the medical jurist ; and as these compounds are not precipi- 
tated by alkalies nor by the carbonates of the alkalies, some 
difficulty may be met with in discovering their presence in cases 
of poisoning. 

This investigation hafi done little more than merely intro> 
duce us into a vast field of inquiry, but it has justified us in 
expecting that important fruits may be obtained by further and 
careful cultivation. 



ON A CASE OF CONGENITAL MALFORMATION OF 
THE FALLOPIAN TUBES, &a By T. Grainger 
Stewart, M.D., F.RS.E., Pathologist and Extra Physi- 
cian to the Royal Infirmary; Physician to the Royal 
Hospital for Sick Children; Lecturer on General Pa^ 
thology, Surgeon^ Hall, Edinburgh. 

In a patient who died of typhoid fever about the middle of 
May, 1867, certain peculiar morbid conditions of the pelvic 
viscera were found. The following description of the case is ex- 
tracted from the Pathological Register of the Royal Infirmary. 

The pelvis was of natural size and form. The bladder, vor 
gina, and rectum, were natural. The uterus was of natural 
size. The lower half of the cervix was inclined backwards and 
to the left; but in the middle there was a sudden bend, so 
that the upper half of the cervix and the whole of the body 
of the organ was at an obtuse angle to the lower part, and was 
so far inclined towards the right, that the fundus was consider'^ 
ably out of the middle line. The cavity contained some reddish 
mucus. The waMs were natural The right Fallopian tube was 
connected with the uterus in the usual way, and it presented a 
natural appearance for one inch and a quarter from its com- 
mencement, but there it terminated abruptly in a cul de sac, 
and a fibrous band of the same length as the tube stretched 
across the space and connected it with the anterior wall of the 
rectum. The left tube was also natural at its commencement; it 
extended along for three inches; in the first two it gradually 
expanded until, on being laid open, it measured half an inch; 
from that point it gradually narrowed, and terminated in a cul 
de sac, without trace of fimbriae, but with a number of small 
cysts mostly on slender stalks, which appeared to correspond to 
fimbriae. Its outer third was connected by a firm but slender 
fibrous membrane with the peritoneum covering the rectum. 
Both tubes contained a reddish watery fluid. The left ovary 
was of natural size; on its surface there were numerous cica- 
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belly of the superior oblique, became blended with the tendon 
of insertion of that muscle just as it passed under the tendon 
of insertion of the superior rectus. 

As there are some slight differences between the arrange- 
ments of the oblique muscles of the eyeball of the Equinse 
and those of Man it may be necessary to point these out, so as 
to prevent any misunderstanding as to the position of this 
small oblique muscle. 

The superior oblique muscle in the horse and ass is, 1st, 
relatively longer and larger than in man, and is fleshy for some 
distance after it has passed through the loop, which loop is 
situated at the base of the orbital process of the frontal bone. 
2ndly, the muscle, after passing through the loop, extends 
almost directly outwards under the tendon of the superior 
rectus to gain its insertion between the tendons of insertion of 
the superior and external recti. The point of insertion is thus 
not so far to the back of the eyeball as in man. 

The inferior oblique, arising from the lachrymal fossa, is 
directed forwards and outwards, its belly running in the same 
direction as the reflected portion of the superior oblique, and 
becomes finally inserted between the tendons of insertion of 
the external and inferior recti, much lower down and also 
further forwards than in man. 

So far as my researches have gone this small muscle has 
not hitherto been described, either in consequence of being an 
exceptional occurrence in this animal or of having been 
overlooked. There can be no doubt I think of its being an 
accessory or check muscle of the superior oblique, placed there 
for the purpose of preventing the belly of that muscle becoming 
fixed in the loop through which it has to pass at such an acute 
angle, in the lower animals more especially. 

Unfortunately the other eyeball had been removed by one 
of the students, to whom the subject belonged, before I had 
commenced my dissections; but still, on searching within the 
orbit, I was enabled to find part of the belly and the tendon 
of origin of a similar muscle, which had precisely the same 
point of origin and, in all probability, a similar insertion. 



AN ACCOUNT OF AN ENOKMOUS TUMOUR, PRE- 
SENTING THE TYPE OF STRUCTURE OF THE 
CHORDA DORSALIS. By Professor Turner. (Read 
before the Royal Medical Society, March 27th, 1868.) 

A FEW weeks ago a tumour, remarkable not only for its size 
but for its structural characters, was presented to the Anatomical 
Museum of the University of Edinburgh, by Dr Thos. Dobson 
of Windermere, by whom it was removed after death from the 
body of a man aged 54. To Dr Dobson I am indebted for the 
following account of its growth and connections. 

History, — ** Prior to a fall in the year 1861, in which the 
man was considerably bruised in the lumbar region, he had 
enjoyed excellent health. A few months after the fall he 
began to walk lame, and complained of pain in the muscles in 
front of the left thigh. As time went on these symptoms 
increased, and, in 1865, I detected a tumour, about the size of 
a hen's egg, hard, firm, immoveable, with a slightly irregular 
surface, situated deeply in the left hjrpogastric region, and 
apparently springing from the sacro-Uiac synchondrosis. It 
neither pulsated nor was influenced by the state of the bowels. 
As it steculily increased in site sedema of the left lower limb 
came on, and the pain increased in severity. He now consulted 
the surgeons to the Liverpool Infirmary, who pronounced the 
tumour to be an osteo-sarcoma, and he afterwards became a 
patient both of the Charing-Cross and Middlesex Hospitals, 
The tumour gradually extended upwards, displacing the six 
lower left ribs upwards and outwards, extending into the right 
inguinal region, and, by pressure on the veins, occasioned 
sedema of the right thigh, and the abdominal walls were so 
thinned that the irregular surface of the tumour was visible to 
the eye. He died on the 24th of February worn out by pain 
and bedsores. It is remarkable that during the whole illness 
the functions of the bowels and bladder were but little inter- 
fered with. 
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"Post mortem made 20 hours after death, the body was 
seen to be much emaciated, the lower limbs, scrotum, and penis 
immensely swollen; the girth at the umbilicus was 50 inches. 
When the abdomen was opened the tumour was seen to occupy 
the whole cavity, except the right hypochondrium and a small 
portion of the right lumbar region, which contained the stomach, 
ascending and transverse parts of the colon and small intestines 
in front and the liver behind. On the right side it reached 
as high as the margin of the lower ribs; on the left as high 
as the fifth costal cartilage : laterally it overlapped the left iliac 
crest, and below it descended into the pelvis and pushed the 
bladder towards the floor; posteriorly it was in relation to the 
sacrum, lumbar, and dorsal vertebrae, the last dorsal and two 
upper lumbar being hollowed out by pressure. The aorta and 
vena cava were pushed over to the right. The left kidney smaU 
and displaced upwards, the right normal both in size and posi- 
tion. Liver fatty, spleen small. Heart displaced to right of 
sternum. Descending colon passed through a groove in the 
tumour on its posterior and left surface. The adhesions of the 
tumour were extensive, and its removal from the dead body, 
even with the portions of lumbar spine and left ilium, from 
which it grew, was no easy matter. The weight of the tumour 
and connected bones was 46 lbs., the probable weight of the 
tumour alone 44 lbs.'* 

General characters. — The tumour was sent me immediately 
on its removal, and presented the following appearance. Irre- 
gularly and broadly ovoid in form, the narrower end being 
directed upwards, whilst the broader end was connected with 
the left innominate bone. The acetabulum appeared imme- 
diately below the lower border of the tumour, whilst the 
sacrum and lower lumbar vertebrse projected from its right 
posterior aspect. Its longitudinal circumference was 3 ft. 6 in., 
its greatest transvei*se circumference 3 ft. 5 in. It was deeply 
and irregularly lobed, and its anterior and right lateral sur- 
faces were invested by the somewhat thickened peritoneum, 
beneath which small vessels injected with blood could be readily 
seen. A well-marked fibrous capsule invested the tumour, 
not only where the serous covering was deficient, but beneath 
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that membrane also. When bisected in the mesial plane of 
its long axis the surface of section, which measured 18 in. by 
16 in., presented the following appearance. Each of the large 
irregular lobes was subdivided into numerous lobules, varjring 
in size from a pea to a walnut, which were invested by thin 
capsules of connective tissue continuous with the general fibrous 
capsule of the entire tumour. Some of the lobules had a 
pearly lustre and a fine, compact, and almost cartilaginous 
consistence; others, again, had a pinkish, yellowish, or faint 
greenish colour, and these had a consistency more like that of 
stitF jelly, and could be enucleated from their capsules with 
great ease. Though the tumour was firm, and the lobules 
generally were compact, yet it had none of the toughness of 
a fibrous tumour, and could without difficulty be broken down 
by the fingers. It was succulent, and a yellowish non-creamy 
fluid, in which minute oil-drops floated, drained away. When 
the tumour was bisected several cysts were opened into; of 
which one was large enough to contain a foetal head, and from 
their interior a turbid yellowish fluid escaped. A smooth semi- 
opaque membrane partially lined these cysts, but in part irre- 
gular, villous masses projected from the inner wall into the 
cavity, traversing it much in the same manner as the bands 
one sees passing across a large vomica in a tuberculous lung. 
The sacnim and lower lumbar vertebrae, which had been re- 
moved along with the tumour, and at first sight seemed to be 
incorporated with it, could be dissected away without injury. 
But the left ilium and pubis were involved in the substance 
of the tumour, which seemed indeed, as Dr Dobson had sur- 
mised, when he first detected its presence, to have originated 
about the region of the left sacro-iliac joint. The ilium was 
expanded, its cancelli greatly enlarged, and filled with little 
masses, presenting the same appearance as those occurring in 
the body of the tumour itself Portions of bone also lay in 
the interior of the tumour detached from the general substance 
of the ilium. In some parts calcareous formations had taken 
place, and numerous small nodules of white, hard, lime salts, 
which effervesced on the addition of an acid, were met with. 
Microscopic characters, — Thin sections of the pearly white 
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lobuleSy^ examined under water with a magnifying power of 
200 diam. were seen to be composed of exquisitely pellucid, 
rounds oval, or somewhat flattened cells (a), which possessed 
a very delicate outline, and usually contained a single round, 
or oval nucleus, but with no trace of granular matter within 
the cells, or of intercellular substance between them. These 
cells closely resembled in form those of which the rod of em- 
bryonic cartilage, called chorda dorsalis, is composed, and, with 
some modifications to be next described, these simple cell forms 
made up the lobules of this enormous tumour. In those 
lobules, which had a yellow colour^ whilst the fundamental type 
of structure was preserved, numerous fat granules, partly free. 




(el^ 



Note of explanation to Figure, a. Cluster of cells from a pearly white lobule. 
b. Various forms of nuclear subdivision and cell multiplication, c. Group of 
young cells from one of the cancelli. d. Cells with irregular forms of nuclei. 
e, cells with fat granules and a peculiar mass of acicular crystals. 

partly within the cells (e), partly within the nuclei, were seen, 
and this fatty character was especially visible in those yellow 
lobules which lay next the inner walls of cysts, and evidently 
pointed to a degeneration of the cells and lobules, preceding pro- 
bably the cyst formation. In some localities peculiar striated 
bodies (e), apparently composed of a crystallized fatty acid, were 
visible. Various slices from portions of the timiour, infiltrated 
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into the cancelli of the bone, were examined, and in them the 
celk were for the most part much smaller than in the pearly 
lobules, and collected into groups (c). Several nuclei also were 
often seen in a single cell, and not unfrequently they exhibited 
elongations and constrictions as if in the process of dividing. 
But this polynucleated form of cell was found also in many 
other parts of the tumour (6), which made it probable that 
there the development of new cells was actively going on and 
the consequent growth of the tumour most active. The same 
pellucid, non-granular character of the cells was observed in 
the tumour masses within the cancelli as in the pearly white 
lobules. In many of these cells, as well as in other parts of 
the tumour, the nuclei were irregular in form, much elongated, 
club-shaped, crescentic, star-like, or even perforated (d). It is 
important to note that the tumour possessed comparatively 
slight vascularity, and such vessels as it contained were situated 
in the general fibrous capsule, or the prolongations which passed 
between the lobules, and not amidst the proper cell structure, 
which, like the cells of the chorda dorsalis, were extra-vascular. 
The larger lobules had, however, processes of connective tissue 
passing into their substance fi:om their investing capsules, which 
were in many cases so delicate as to be only recognised by the 
microscope, and which served to subdivide their constituent 
cells into still smaller groups. 

Classificdtion, — ^This tumour in its intimate structure is un- 
doubtedly cellular, and the cells, for the most part, possess that 
appearance which is so characteristic of the cells of the chorda 
dorsalis. If we accept therefore an anatomical classification 
of tumours, based on their resemblance to normal structure, 
it should be referred to a group of tumours having for its 
tjrpe the cells of the rod of embryonic cartilage, around which 
the bodies of the vertebrae and the basi-cranial axis are deve- 
loped. But if in its minute structure the tumour is capable 
of being referred to the chorda, it can have had no genetic 
relation with it, for, though in close proximity to the spine, 
yet it did not spring from the vertebrae or their intervening 
discs, but rather seemed to arise either in the ilium or from 
the region of the sacro-iliac joint. Hence we must look to 
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these localities for the structures, from the morbid changes in 
which the tumour took its origin. There is, I think, reason to 
believe that it had originated within the ilium, probably in 
close proximity to its sacral articulation, and from the expanded 
condition of so many of the cancelli of this bone and the pre- 
sence of tumour substance within them, the morbid changes 
leading to the production of the diseased mass, were obviously 
still in operation at the time of death. The medullary tissue 
of the ilium contains round or oval polynucleated cells, which 
KoUiker, many years ago, described, and named " marrow-cells,** 
and distinguished from the ordinary oil-containing cells of the 
marrow. Now, it is quite conceivable that the morbid process 
may have commenced in connection with these marrow cells, 
and that by an exuberant proliferation of the nuclei, and con- 
sequent abnormal cell multiplication, the tumour may have 
owed its beginning. But it is clear, from an inspection of the 
tumour itself, that its subsequent rapid growth was largely due 
to a multiplication of its own proper cells by nuclear subdivision. 
In many of its general characters indeed this tumour closely 
resembled the group to which Mr Paget has applied the name 
of Myeloid, and in the presence . also of a proportion of cells, 
containing many nuclei, its microscopic structure in so far 
accords with the character, which he lays down as essential to 
the group, but nowhere did I recognise any of the elongated 
" fibro-plastic " cells, which so frequently constitute anatomical 
elements in the myeloid tumour. Should -this tumour have 
originated from morbid changes in the marrow-cells of the 
ilium, then there would be an additional reason for associating 
it with this group. And it may, indeed, be a question for con- 
sideration whether the term myeloid should not be reserved 
for those tumours which take their rise in and from the medul- 
lary tissue of bone, and in their structure are chiefly composed 
of large, round, or oval cells, even though the polynucleated 
condition should exist only in a small proportion of the cell- 
structures of the tumour. For the presence of several nuclei 
in a cell is rather an indication of a particular stage in the 
growth or development of that individual cell, than an evidence 
of a specific character. 
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Figs, 6 iknd S. The sane riows of the skull of ft Fnegikn. 

Dr Morton, the well-known author of the Crania Americana, 
repeatedly expressed, and throi^hout his life adhered to, the 
opinion, that all the people of the two Americas, excepting the 
Esquimaux, have essentially one physical confonnation, and 
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belong to one and the same stock. Thus in the posthumous 
papers published by Messrs. Nott and Gliddon, {Types of Man- 
kind, 1854, p. 324), he writes: 

**... The physical character of the American races from Cape 
Horn to Canada ib essentially the same. There is no small variety 
of complexion and stature ; but the general form of the bkull, the 
contour aod expression of the face, and the colour and texture of 
the hair, together with the mental and moral characteristics, all point 
to a common standard which isolates these people from the rest 
of mankind " 

And at p. 325 : 

" Every one who has paid attention to the subject is aware that 
the Peruvian skull is of a rounded form, with a flattened and nearly 
vertical occiput. It is also marked by an elevated vertex, great 
interparietal diameter, ponderous structure, salient nose and broad 
prognathous maxillary region. This is the type of cranial conforma- 
tion to which all the tribes from Cape Horn to Canada more or 
less approximate." 

However, Dr Morton somewhat qualifies this expression in 
the succeeding paragraph : 

** I admit that there are exceptions to this rule, some of which 
I long ago pointed out in the Crania Americana, and others have 
been recently noticed among the Brazilian Tribes by Professor 
RetziuB." — 

This passage was written about 1851. But those who read 
what follows will hardly allow that it gives an adequate notion 
of the bearing of Retzius' labours upon American Ethnology, 
and especially upon Dr Morton's conclusions. At this time 
Retzius had, in fact, demonstrated beyond all question the 
total inaccuracy of these conclusions, so far as the form of the 
cranium is concerned, by a series of researches, the results of 
which, published at intervals from 1844 to 1856, appear in the 
following notices : 

I. Ueber die Form dee Knochengerustea dee Kopfes bet 
verschiedenen Volkem, Published in 1844. (Retzius' Hthnolo- 
gische Schriften, pp. 27 — 40). 

In speaking of America, Retzius remarks, p. 37 : 

" In no other part of the world does the shape of the skull show 
so many definite differences, in none more and greater extremes, 
and nowhere are the different nations so interspersed among one 
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another. Thus, a few years ago, I received from Profiisaor S. Loveu 
the skull of a South Patagoniau, which is remarkable for its length, 
depression and lateral compression. According to the acooant lo- 
ceived this is the ])redoniinant form in southern Magalhaen's land, 
though, on the coutraiy, the nearest neighboiu^ of this people, the 
Pampeans or Puelches, have short, hvoad and higher skullil" 

On the following page, Retzius gives a table in which he 
classifies the Americans as follows: 

Geiites dolidiocephalcR progncUhas. 

AmericcB aeptentrionalis. 

Greenlanders and Esquimaux. Kolusches. 
Cherokees. Chippewajs. Iroquoia Hurons. 
Ohickesaws. Cayugas. Ottigamies. 
Pottowattomies. Lennilenape. Blackfeet. 

Aniericce meridioncUis. 

Botocudos. Caribs. Guaranis. Aymara^ 
Huanchas. South Patagonians. 

Gtutes brtzchycephaUe prognathce. 

Americce septentrionalis, 

Natchez. Creeks. Seminolcs. Euchees. 
Klatstonis. 

American meridioncUis. 

ChaiTuaa Puelches. Araucanians. 
Modem Peruvians. 

And he adds as doubtful, BrachycephalcB orthogiuUhoB, the Aztecs 
in Mexico, and the Chincas in Peru. 

II. Beurtheiluiig der Phrenologie von AnatomischrEthno- 
logischen Standpunkte aus. Published in 1847. (Retzius, 
Ethriologische Schriften, pp. 70 — 85.) 

'^ Among the American races of mankind both dolichocephalic 
and brachy cephalic tribes occur. — Nowhere are such extreme forms 
to be met with as in the new world, many tribes producing them 
artificially. The greater part of the Canadian Indians are, so far 
as I know, dolichocephalic. In the United States both forms occur 

in different territories The Mexican Indians are, for the 

most part, brachyccphalic. Many flatten the skull from behind 
forwards, whereby it often attains an lumatural shortness and 
height 

" In Venezuela, Guiana, Brazil, Paraguay, and the neighbouring 
states, the dolichocephalic form again predominates. To thia belong 
the Caribs, Botocudos, Guaranis, ^c 
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'*In Peiii, the Iiicas, immigrants from Mexico, with especially 
short and flattened occiputs, are found, besides the Cbincas or Yungas, 
whom Tschudi reckons among the aborigines of the country. Ac- 
coixliug to the Hame author, there are dolichocephalic tribes, namely 
the Huanchas and the Aymaiiis, in Peru 

''The Indians in all the rest of South America, namely tho 
Arauoanians in Chili, the Charruas, Puelches, «fec. in Uruguay, tho 
La Plata States and Magelhaeu's land^ are, so far as I can discovei*, 
all brachycephalic." 

III. Ueber die Schddel-form der Peruaner. Published in 
1848. (Retzius, Ethnologiache Schriften, p. 94). 

In this paper Retzius first describes five mummified skulls, 
which he considers to belong to the Incas, from a tumulus near 
Pisco, on the coa-st south of Lima in 13* 46' S, and 76* 9' W. 
All were short, with flat, steeply-inclined, occiputs. The one 
figured has the cephalic index 0*91. 

Three skulls sent from Lima, two of which belonged to 
complete mummies, on the other hand, are dolichocephalic, that 
figured having an index of 0*76. 

In conclusion, Retzius remarks, p. 98: 

** In brief, the American peoples in general may, like the nations 
of the old world, be divided into two principal groups, into brachy- 
cephali and dolichooephali To unito these forma under one group, 
as was formerly done with the Slavonians and Germans, for example, 
on grounds of philological affinity, is to stray beyond the region of 
safe natural hutory fact. Just as in the old world, the people be- 
longing to these two classes, seem, in many localities, to have lived 
in small societies scattered among one another; while, in others, they 
were more sharply separated into larger and usually inimical nations, 
of which sometimes the one and sometimes the other had the upper 
hand. 

''I have, indeed, received a very long and depressed skull of 
peculiar form, said to come from Magelhaen's land; but for the 
present I hold its origin to be uncertain. Subsequently I have leameil 
from Fitzroy and Darwin's Voyage that even the inhabitants of Tierra 
del Fuego present the bame brachycephalic form as the other Puelchep, 
whence I conclude that this form pi^ominates in the whole southern 
part of South America. 

The brachycephalic tribes in America form an almost uninter- 
rupted series through the whole western side of this part of the 
world as far as Cape Horn." 

^ This ascription of general brachyoephaly to the people of Magelhaen's land 
is inconsistent with the opinion express^ in the preceding paper. See the third 
extract. 
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IV. Bemerkungen ueber Sch&del von OtLarani-Indianem aa« 
Brasilien, Published in 1849. (Retzius, Ethnologische Schriften, 
pp. 112—117). 

In this memoir the author describes five skulls of "Tapuios" 
(Tupayas), the mean cephalic index of which is 0*70. He men- 
tions two others of quite the same form, and remarks (p. 116), 
that he has examined a number of Guarani and Carib skulls, 
and has never seen a round one. On the contrary, they are all 
elongated with a very projecting occiput. 

Retzius remarks that the D'Orbigny's " Race Brasilio-Oua- 
ranienne," to which the ''Tapuios," Guaranis and Caribs belong, 
extends from Guiana to Paraguay, and from the Antilles to the 
foot of the Bolivian Andes; and he suggests that the Aymaras, 
whom he regards as the primitive inhabitants of Peru, are of 
the same stock, laying some stress upon the resemblance be- 
tween " Aymara'* and the name " Aymores," which certain Bo- 
tocudos give themselves. 

V. In the letter to Dr Nicolucci (1852), {Ethnologische 
Schri/len, pp. 120 — 124), Retzius writes : 

" JSn Anierique : Toutes lea races de ce continent pen vent ^tre divi- 
86es en ces deux mSmes classes, savoir, en bracLyc^pbales et 
dolicboc^phales. 

" Les dolichocephales sont dominantes dans la partie orientale, savoir : 
Les Esquimaux, tons les Am^ricains rouges, les Caraibes dans la 
Guyane, les Guaraniens au Br6sil et au Paraguay, et les petites 
tribes des Huanches, originaires de Br6siL 

^^ Lea hrachycephales sont pr6doniinants dans la partie occidentale, 
savoir : Les Caribiens, les Oregoniens, la plupart des Mexicains, 
les Chincas au P6rou, les Araucaniens, les Pamp^ens, les Pata- 
goniens et les Fuegiens." 

VI. Ueher den SchUdel eines Pampas Indianers, Published 
in 1855. (Retzius, Ethnologische Schriften, pp. 131 — 135). 

In this Essay Retzius describes the brachycephalic skull 
(the index of which is about 0*88) of a Puelche Indian from the 
Pampas south of Buenos Ayres. These Indians, he says, extend 
far south into Magalhaen*s Land. The figure of the skull I, c, 
pi. VI. fig. 7) shews that the occiput has undergone a certain 
amount of artificial flattening. 
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. At the end of this paper the following passage occurs : 

" On a previous occasion I drew attention to the general distribu- 
tion of the brachycephalic and dolichoce})halic Indian tribes in 
America ; the dolichocephalic predominating in the eastern, and the 
brachycephalic in the western parts of the immense American conti- 
nent. Upon the eastern side we meet with dolichocephali in Labra- 
dor and in northern Canada, as Esquimaux ; further south as nume- 
rous tribes of so-called Red Indians ; formerly, in the West Indian 
islands as Caribs, and still as such in Guiana ; as Guaranis, in Brazil 
and Paraguay. On the western side, the inhabitants of the Kurile 
islands, and probably of all Russian America ; the Chenooks in 
Oregon, the Aztecs in Mexico, the Incas in Peru, the Araucanians 
in Chili, the Fuegians in Tierra del Fuego are brachycephalic. But 
in Magelhaen's land and in the Republic of Buenos Ayres all the 
Indian tribes are brachycephalic. 

" On comparing the skulls of these opposed forms with those of 
other countries, it appears that the greater number of the eastern 
Indian tribes approach the Guanches of Teneriffe and the Atlantic 
people of Africa ; the majority of the western Americans, on the con- 
trary, rather resemble the Malayan and Mongolian stocks. 

" This division, however, cannot be maintained with perfect strict- 
ness. Many tribes have spread in opposite directions, as the dolicho- 
cephalic Aymaras and Huanchas in Peru, who probably migrated 
from Brazil, and as the Creeks, Natchez, and many other bi-achyce- 
j)haliy eastward of the Rocky mountains, who probably came from 
Mexico and California." 

VII. The views here expressed are further developed in 
the eminent Swedish Ethnologist's last and most complete me- 
moir, entitled Blick auf den gegenwmiigen Standpunkt der 
Ethnologie mit Bezug auf die Oestalt des Kmchemen Schddel- 
gerilstes, published in 1856. {Mhnologische Schriften, pp. 136 — 
162). 

In this Essay the author shews that Morton's facts are 
wholly inconsistent with his hjrpothesis, that the Americans are 
of one physical conformation. "Hardly in any part of the 
world are there such contrasted dolichocephalic and brachyce- 
phalic forms as in America," is the conclusion which Retzius 
draws no less from Morton's observations than from his own. 
Ho repeats the conviction, at which he arrived in 1842 (and 
which is unquestionably correct), that the Greenlanders and 
Esquimaux are dolichocephalic, and very different from the 
Mongols; and he directs attention to the close rosemblance 
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between the crania of the Esquimaux and of the Tunguses. 
Further, Retzius finds that the Chinese skulls very nearly ap- 
proach those of the Tunguses and Greenlanders. In connexion 
with this subject he observes: 

** According to this view, the stock to which the Esquimaux 
l)elong would only be Arctic in North America, but from its thinly 
inhabited area in the Islands of the Arctic Sea and the northernmost 
parts of America, it extends from west to east to China, of which it 
constitutes the proper Chinese population, which is to be carefully 
distinguished from the Tartar-Chinese." 

Retzius had not seen an Aleutian skull, but he is disposed 
to regard the Aleutians as the connecting tribes of the Asiatic 
and American branches of this stock. 

Repeating his views as to the relationship between the 
Guaranis and the Guanches, Retzius extends them so far as 
to include the Berbers and the Copts, and even the Jews, in 
the same category {I.e. p. 154), and seems not indisposed to call 
to his aid the old speculation touching the Atlantis to account 
for the wide distribution of this " Guarani-Hebrew " stock. 

Retzius next proceeds to develope his already hinted hypo- 
thesis respecting the relation of the American brachycephali 
to the people of the South Sea islands and of Asia (Z.c. p. 155), 
without adding much new matter. One passage however must 
be cited : 

" I have seen no skulls of Indians from Tierra del Fuego, but I 
have examined the excellent profile portraits given in Capt. Fitzrijy's 
* Voyage.' From these portraits it is seen that the Indians of Tierra 
del Fuego, the Fuegians, are even more brachycephalic than the 
Fampeans." p. 158. 

Nevertheless, on the chart appended to the EtJinologische 
Schriften there is a small red spot on the south coast of 
Tierra del Fuego, which should indicate the presence of doli- 
chocephali in that region. 

Professor Wilson, in his recently published work. Prehistoric 
Marty entirely confirms the general conclusions of Retzius, with 
whose writings, however, he does not appear to have been fully 
acquainted. 
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He gives measurements of 37 skulls of Western Canada 
Hurons, obtained from *' graves to the north of the watershed 
between Georgian Bay and lakes Erie and Ontario," (Tab. IX. 
p. 468), of 10 Iroquois crania (Tab. X. p. 470), of 32 Canadian 
Algonquins (Tab. XI. p. 471), of 30 New England crania (Tab. 
XII. p. 473), and of 23 Algonquin Lenape crania (Tab. xilL 
p. 476), of 22 "American brachycephali" (Tab. vn. p. 461), and 
of 31 "American dolichocephali " (Tab. VI. p. 460); making 185 
crania of the uncivilized North American tribes in all. To 
these. Prof. Wilson adds (Tab. VIII. p. 464) the measurements of 
the heads of twelve living Algonquins. With two exceptions 
(Nos. 3 and 7) these last are brachycephalic, the average cepha- 
lic index of the whole twelve being 0*82—3, and I am at a loss 
to know why Prof. Wilson calls them dolichocephali {I, c. pp. 466 
and 471), the cephalic indices which result from his own mea- 
surement of the longitudinal (L.D.) and parietal (P.D.) diameter 
being as follows : 





L.D. 


P.D. 




No. 


in. 


in. 


Index. 


1 


7-4 


60 


•81 


2 


71 


60 


•84 


3 


73 


5-8 


•79 


4 


7-5 


61 


•81 





6-9 


60 


•86 


6 


71 


60 


•86 


7 


7-4 


5-8 


•78 


8 


7-2 


5-9 


•83 


9 


7-2 


6() 


•83 


10 


7-3 


5-9 


•82 


11 


7-2 


60 


•83 


12 


7-4 


6-6 


•89 



Similar errors have crept into his other tables. Thus, of 
his American dolichocephali, Nos. 2, 3, 5, 11 and 23 are brachy- 
ccphali, and of the American brachycephali, Nos. 3, 4, 5, 6, 18, 
21, 22 are dolichocephali The Canada Algonc^uins are said at 
p. 471 to be all dolichocephali, but Nos. 1, 2, 3, 4, 5, 6, 17, 23, 
25, 28 and 32 are brachycephali. 
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Revisiog Prof. Wilson's tables, I find that of the 197 crania 
referred to above, the measurements of which he gives, 145 are 
dolichocephali and 52 brachycephali. Almost all the skulls of 
the latter class are either Algonquin, Canada Algonquin, Algon- 
quin Lenape, or belong to the following tribes, Muskagees, 
Dacotahs, Pawnees, Chetimachees, Chimayans, Osages, Creeks, 
Seminoles, Ottigamies, or Menominees. No Huron skull is 
brachycephalic, and only one Iroquois in ten, and that a female. 
Of the New England crania the same proportion, or only 3 
in 30, are brachycephalic. 

Prof. Wilson gives the measurements of 21 crania from 
ancient mounds and caves in the valley of the Mississippi It 
does not appear that these have been subjected to artificial 
compression greater than that resulting from the use of the 
cradle-boaid, but they are all brachycephalic, and often emi- 
nently so, the average cephalic index being '87. 

So far as these observations extend, therefore, they tend to 
the conclusion that the ancient inhabitants of the valley of the 
Mississippi were brachycephali, and did not artifically flatten 
their skulls; a conclusion which is in harmony with the cha- 
racter of the heads represented in the terra-cotta works of that 
people. All the ancient Mexican and central American terra- 
cotta heads I have seen represent strongly flattened skulls. 

That some of the ancient inhabitants of Mexico had natur- 
ally dolichocephalic skulls appears obvious from Prof Wilson's 
Table IV. p. 458 ; but it is not so clear that any of them were 
naturally brachycephalic, as Prof. Wilson does 'not give any 
critical account of the materials whence his Table V. was drawn 
up, or figure any of the skulls. What he terms a "normal" 
skull of a Peruvian child, (I.e. p. 451, fig. 60), is as obviously 
distorted by circular compression as the adult skull, {Lc. fig. 59), 
which he also appears to consider to be normal, and I therefore 
hesitate to accept his Tables ii. and III. of measurements of 
brachycephalic and dolichocephalic Peruvian crania as evidence. 

Retzius, on the other hand, figures two Peruvian skulls 
(PL V. fig. 6, "Aymara," iv. fig. 5, "Inca Peruviana") one doli- 
chocephalic and the other brachycephalic, neither of which 
has been aftected, to any important degree, by pressure. 
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Prof. Wilson fully confirms Retzius' statements respecting 
the skulls of the Esquimaux and Qreenlanders, and adds proof 
of the important fact that the Tchuktchi of Eastern Asia are 
similarly dolichocephalic. 

In 1866 Dr Meigs, of Philadelphia, published a paper 
entitled, " Observations upon the Cranial Forms of the Ameri- 
can Aborigines^ ^** which acquires an especial importance from 
being based chiefly upon the study of Morton's collection. His 
most important conclusions in connexion with the subject of 
the present paper are the following : 

"(1) That the crania of the aboriginal Americans are divisible 
into dolichocephalic, mesocephalic, and brachycephalic groups. 

"(2) That the dolichocephaii greatly preponderate in numbers 
over the mesocephali and brachycephali 

"(3) That, in the case of the Peruvian skulls in the Academy's 
collection, however, the short square heads are more numerous than 
the elongated forms. 

"(4) That, in North America, neither the dolichocephalic nor 
brachycephalic tribes, when first known to Europeans, were restricted 
in their geographical distribution to any particular locality. While the 
former were scattered over the continent, through all degrees of lati- 
tude and longitude, the latter appear to have been, if we may judge 
from the specimens in the Museum, more numerous about the Great 
Lakes, at various places in the interior, in the south near the Gulf of 
Mexico, in the so-called Paduca area, and especially along the north- 
west coast. In general terms we may say that on the eastern or 
Atlantic side of the continent the dolichoccpliali appear to have pre- 
vailed, and on the western or Pacific side the brachycephali This 
in a great measur^ seems to have been, and still is, the case in South 
America. 

" (5) That long- and short-headed tribes, or races, are very com- 
monly found throughout the two Americas side by side. In the 
extreme north, for example, dolichocephalic and brachycephalic forms 
are contrasted in the Esquimaux and their geographical neighbours 
the Konsegi, or Kadiakian Aleutians, and again, in the far south, 
these diverse forms are exhibited in the Patagonians and Puelches. 

'^(6) That this contrast in cranial forms existed among the 
extinct races of America as it now does among extant tribes." 

Dr Meigs, unfortunately, gives no numerical definition of 
what he means by dolichocephalic, mesocephalic, and brachy- 

^ Proceedingi of the Academy of Natural Science of Philadelpkiaf liay, 1866. 
VOL. n. 18 
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cephalic, but the general tenoiir of his observations is not the 
less clear for this uncertainty. 

The extensive collection of American skulls which Dr Meigs 
studied, appears to have contained no original Patagonian or 
Fuegian skulls. Two casts are mentioned, one of the short and 
broad head of a Puelche girl, and the other of the long and 
cylindrical skull of a Patagonian. I suspect these must have 
been furnished by Retzius, in which case no dependence can 
be placed upon the authenticity of the second skull. 

The great majority of the American skulls contained in 
the Museum of the Royal College of Surgeons have been arti- 
ficially distorted. But in the following specimens distortion is 
either absent or slight in amount. 

No. 5441. — The cranial part of a skull from the Saltpetre 
cave, Tennessee. Cephalic, index '73. 

No. 5441 A. — The skull of a Messisague or Mohawk Indian, 
from an old battle-ground at Rice Lake. Cephalic index '73. 
The contour of this skull is, in many respects, like that of ,the 
Neanderthal fragment. 

5441 B. — The skull of a Red Indian from Tennessee, figured 
by Mr Busk in the fifth volume of the Natural History Review. 
Cephalic index '75. 

5414 p. — The skull of the squaw of a Creek Indian, Upper 
Missis^ipi. Cephalic index 74. This is an uncompressed 
prognathous skull with an elongated occiput. 

5414 R. — The skull of a Chickasaw, Upper MississipL Ce- 
phalic index '78. This skull may have undergone a slight 
compression at the upper part of the occiput. It is pro- 
gnathous. 

The most interesting of these dolichocephalic skulls, in rela- 
tion to the subject of the present paper, however, is that of a 
native of Tierra del Fuego, presented by the late Captain 
Fitzroy, and thus described in the Catalogue by Prof. Owen : 

"5428. The cranium is sub-elongate, moderately expanded at 
the parietal bosses, with a nan'ow and protuberant saper-occipital ; 
the forehead is narrow and low. The glabella is prominent and the 
nasals are produced. The malars are moderately prominent; the 
jaws prognathous ; the chin well-developed. The base of the skull 
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preseuts paroccipital protuberances, large stjliform processes of the 
sphenoid, and small but distinct Eustachian processes of the 
petronal. Traces of the maxillo-premaxillarj suture remain on the 
palate. The molar teeth are of moderate size, and are worn on the 
inner border in the upper jaw and on the outer border in the lower 
jaw." 

This cranium is represented in Figs. 2, 4, 6 and 8. Its cepha- 
lic index is '74. It has not been distorted by pressure, and in 
its length, in the projection of the occiput, the width of the 
inter-zygomatic diameter (58 in.), the depth of the nasal 
depression, and the projection of the nasal bones, it presents no 
small resemblance to the skull of an Esquimaux. 

Many of the other bones of the skeleton of this Fuegian are 
in the collection. The measurement of the principal bones of 
the limbs compared with the corresponding bones of an Esqui- 
maux, are as follows : — 



Femur. 



Fuegian 16*6 
Esquimaux 16*75 



TIbiA. 


Sam of 
Femur and 

TibiA. 


Homenu. 


Radius. 


13-8 


30-4 


11-85 


9-5 


12-8 


29-55 


11-35 


8-2 



Sum of Hu* 

menu and 

Radius. 

21-35 
19-55 



Thus the femora of the two are nearly equal; but the leg of the 
Fuegian is nearly an inch longer, owing to the greater length of 
the tibia. And the Fuegian's arm is nearly two inches longer, 
in consequence of the still more remarkable brevity of the 
radius in the Esquimaux. 

However, it would appear that, in accordance with the 
statements of voyagers, the stature of the Fuegian was not very 
different from that of the Esquimaux. 

When my friend Dr Cunningham, now naturalist on board 
H.M.S. Nassau, sailed for South America, I requested him 
to avail himself of any opportunity that might present itself for 
procuring Patagonian and Fuegian skulls. He has been good 
enough to bear my wish in mind, and not long ago I received 
a Fuegian and two Patagonian skulls which had been sent 
home by him, and which, in accordance with Dr Cunningham's 
desire, were placed at my disposal by the Hydrographer. 

The cranium of the Fuegian was found ** lying partially 
immersed in a pool of water " at Philip Bay, and is in a good 

18—2 
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state of preservation, except that the nasal bones and the 
mandible are absent 

The cephalic index of this skull is "78 ; so that it is broader 
than that figured. But as the last molar has not been cut, it is 
the skull of a young person, and many circumstances lead me 
to think it may be that of a woman. 

It is a curious circumstance that in this skull, as in that in 
the College of Surgeons, there are very large and prominent 
" paroccipital processes," which, as the remains of the cartilage 
which tipped them shews, would have become considerably 
longer had the owner of the skull reached maturity. The face 
is distinctly prognathous. 

The Museum of the College of Surgeons contains two 
undoubted Patagonian skulls, brought by the late Admiral 
Fitzroy from Port Melo on the east coast of Patagonia. They 
are described in the Catalogue as Male (No. 54?26), and Female 
(No. 5427). The skull 5426 has the cephalic index '87. It 
exhibits no more indications of occipital pressure than might 
arise from nursing. The skull 5427 is more flattened in the 
occipital region, and there are numerous Wormian bones in the 
lambdoidal suture. Its cephalic index is 96; and (though I 
have no doubt that the skull was primitively broad) I am dis- 
posed to ascribe this excess of breadth over No. 5426 to artificial 
distortion arising from the use of the cradle-board. In fact, 
Fitzroy, in his Narrative of the Surveying Voyages of H,M.S, 
Adventure and Beagle, Vol. II. p. 154, says of the Patagonians : — 

** While infants are suckling, the mothers use frames or cradles 
in which their chaises are carried about; they are made of flat 
pieces of wood, with a few semicircular guards of lath or thin 
branches, whose ends are fixed into holes in the wood. In such 
frames, between pieces of giianaco skin, the babies are placed ; and 
while travelling these cradles are hung at the mother^s saddle-bows.*' 

For the opportunity of examining a third genuine Patagonian 
skull, I am indebted to Higford Biur, Esq., to whom it was 
intrusted by Captain Watson. It was found in a tumulus near 
the river Chupa, in latitude 43** S., longitude 67* W. 

This skull is represented in Figs. 1, 3, 5 and 7. 

The occiput is slightly flattened, especially on the right side, 
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but the distoition is not greater than might be produced by 
nui-sing. The cephalic index is '89. 

Of the two skulls sent from Patagonia by Dr Cunningham, 
one was found " sticking out of a sand-bank in Gregory Bay;" 
the other was procured in the course of *' digging a hole for a 
flagstaff in the neighbourhood of direction Hills." The latter 
skull is, unfortunately, very fragmentary, and appears to have 
undergone post mortem distortion. But the former is nearly 
perfect, though it wants the lower jaw. 

This skull (which is that of an adult male; shews very 
distinct evidence of artificial distortion. Not only is the occiput 
much flattened and unsymmetrical, but the very retreating 
forehead has such a surface as appears to me could only have 
been produced by the application of a frontal compress or 
bandage. Under these circumstances, the cephalic index ('81) 
is of doubtful value as an indication of the primitive form of 
the cranium. 

The supraorbital ridges are very strongly marked, their real 
prominence being much exaggerated by the retreat of the fore- 
head. There are no distinct paroccipital processes. The crowns 
of the teeth are ground down quite flat. 

Although the two skulls sent by Dr Cunningham are from 
Patagonia, it does not absolutely follow that they are Patajonian 
in the ethnological sense. The Caribs were great voyagers, 
and some may have strayed as far south as the coast of Pata- 
gonia, and left their bones in a sand-bank. 

The factjs which have been adduced, however, clearly tend 
to the conclusion that brachycephaly obtains among the Pata- 
gonians, and dolichocephaly among the proper Fuegians; and 
therefore that these two types of cranial conformation exist 
side by side at the southern extremity of America. 

There are only two undistorted or little distorted crania of 
'Quarani* Indians in the Museum of the Royal College of Sur- 
geons. Of these, No. 5405, the skull of a Macusi from 
Guiana, has the cephalic index -81. No. 5406, the skull of an 
Arawack, also from Guiana, has the cephalic index '80. These 
two skulls, therefore, though actually brachycephalic, are close 
to the boundary between brachycephaly and dolichocephaly, and 



270 PROF. HUXLEY, 

differ very widely in degree from the more brachycephalic 
Patagonians. 

I do not know that any satisfactory evidence exists as to 
the natural form of the skull in those North American tribes, 
such as the Chenooks, in which it is artificially flattened. 
Leaving these out of consideration, strongly marked brachy- 
cephaly seems to be restricted in the New World to (1) the 
ancient inhabitants of the Mississipi Valley, the so-called 
"Mound-builders'*; (2) the Patagonians, and more or fewer of 
the Southern Americans westward as far as Peru. 

Strongly marked dolichocephaly, on the other hand, is found 
universally among the Esquimaux ; greatly predominates among 
the Northern Red Indians, and the northern inhabitants 
of South America; and (if one skull is sufficient evidence), is 
met with in so much of Tierra del Fuego as is inhabited by 
Fuegians. 

Confining ourselves to people with black hair, and yellowish, 
reddish, or olive brown complexions — not differing more widely 
from that of the Americans than the Americans do firom one 
another — we find that dolichocephaly is continued by the 
Tchuktches (Wilson), the Tunguses (Retzius), the Japanese, 
the Ainos and the Chinese, into Asia, and terminates at unde- 
fined points on the northern and eastern shores of that great 
continent, 

Brachycephaly of a marked kind predominates in the 
Aleutian Islands (Von Baer), but is probably not to be met with 
on the Asiatic coast of the Pacific and Indian oceans more 
northward than Siam, or more southward and westward than 
the valley of the Ganges. 

Westward and northward from Siam, so far as our infoima- 
tion at present goes, people with yellowish-brown complexions, 
black hair and brachycephalic skulls, extend across central Asia 
to Lapland. Southward and eastward they abound in the Malay 
Archipelago, and may be traced into the Samoan islands and 
the Sandwich islands in Polynesia^ 

From Chioa and Japan southward and eastward dolicho- 
cephalic people with black hair and yellowish or reddish brown 
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complexions are to be found (as Dyaks) in Borneo. The 
cranial characters of the Battas of Sumatra are not suflSciently 
known. Probably they will be found to be dolichocephalic like 
the Dyaks; and I beUeve in all the Micronesian and Polynesian 
islands — constituting the entire population of some of them, 
such as New Zealand. 

Westward, dolichocephaly combined with yellowish or red- 
dish brown complexion and black hair, appears in a marked 
form among the inhabitants of the Canary islands, of Ois- 
saharal Africa, and of Egypt; and, not improbably, in former 
times, extended much further to the north and west than at 
present. 

On either side of the vast belt of people with black hair and 
eyes, complexions varying from yellow to olive-l^rown, and 
skulls of the most extreme proportions — which has thus been 
traced in occupation of the Americas, of the greater part of the 
Pacific islands, of Asia, of northern Africa, and perhaps of 
southern and western Europe, we find other stocks, in some of 
-which the characters of the skull are as apparently variable as 
in these; while in others, the skull has a singularly unnatural 
form. 

Thus, northwards, in western Asia, in Europe, and send- 
ing offshoots into northern Africa and Hindostan, are the 
Xanthochroi, with fair skins, light hair, and blue eyes ; who oflFer 
in the Scandinavian and in the south German the extremes of 
dolichocephaly and of brachycephaly. 

On the south, on the contrary, the dark-skinned people with 
black wavy hair, and black eyes, who primitively inhabited 
Australia and the Dekhan, are, I believe, invariably dolicho- 
cephalic. 

The people with black, crisp, or woolly, hair, and black eyes, 
who inhabit Ultra-saharal Africa, and sundry islands in the 
Indian and Pacific oceans, and are known as Negroes, Negritos 
and Bushmen, are almost as invariably dolichocephalia At 
least, I know of not more than two or three cases in which the 
cephalic indices of these people have reached or slightly ex- 
ceeded '80. 



THE RELATION OF DIGESTION AND DYSPEPSIA 
TO OSMOSIS. By Wm. Murray, M.D. M.R.P.C. Loni, 
Lecturer on Physiology in the College of Medicine, Neuh 
castle-tipon-Tyne *. 

While pathological anatomy inclines us to seek for an expla- 
nation of the symptoms of disease in the structural alteration 
of the organs whence tlie symptoms arise, physiology directs 
our attention to remote parts of the system with which the 
disordered organ deeply sympathises or to which its functions 
are intimately related. Physiology, for instance, instead of 
directing our attention to the structure of the kidnej' (or the 
eliminating organs) for an explanation of Diabetes, su^ests to 
us the better path of inquiry into the state of the processes 
carried on in the assimilating organs of the body. Pursuing 
this latter course of inquiry, we may possibly be led to see that 
the assimilating organs in their turn are less frequently than is 
generally supposed the true source of the symptoms expressed 
by their disordered action. Indeed, we may find that in most 
cases Dyspepsia is not related to the stomach at all as effect is 
related to cause; no more so than gout is dependent on the 
state of the big toe previous to an attack of that disease, or 
pericarditis on the state of the heart previous to an attack of 
acute rheumatism. If this be true, even to a limited extent, 
its immense practical importance in the treatment of gastric 
disturbance is at once my plea for a patient hearing and 
a considerate judgment of the crude theory I am about to 
submit. 

Perhaps no organ in the body is so subject to faulty and 
disordered action as the stomach, even when dieted with food 
most convenient for it. Many people complain more or less 
of the uncertainty of its action; and yet, in many of these 
chronic dyspeptics, a most careful examination of the coats of 

» Sec paper by same autbor on ♦ Osmosis in relation to the Pliyuioal and Pby- 
siologicol action of Medicines/ Vol. i. of this Journal, p. B19. 
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the stomach after death fails to detect any serious alteration of 
its structure. In these cases, at least, we are justified in look- 
ing elsewhere for an explanation of the symptoms manifested 
during life. As an explanation of the view I am about to 
propose let me state, thus early in my paper, that in many 
cases indigestion does not result directly from overloading or 
overfilling the stomach, but from the stomach having overfilled 
the blood and from the blood having overfilled the tissues, or 
rather from the supply of nutriment to the tissues and blood 
not having been sufficiently exhausted before the stomach is 
refilled. The stomach, as I have observed again and again, 
may be absolutely empty, moreover, it may at the same 
time be in a perfectly healthy state, and yet, from a want of 
action in the excreting organs, or from a want of exercise and 
waste of the nervous and muscular tissues, such a stomach is 
ceilain to refuse a good digestion to its contents, and to give 
rise to symptoms of dyspepsia. On the other hand, a very 
weak stomach, and a very disorderly stomach, will under certain 
conditions of the blood and tissues assume most marvellous 
powers of digestion, and cannot be overfilled. For example a 
man, usually dyspeptic, takes fever, and vomits almost every- 
thing administered to him for fourteen days, passes the crisis of 
the fever, begins to crave for food, which may be given with per- 
fect safety, and in a day or two eats two or three times as much 
food as ever he did before in an equal time. Again, a patient 
has long complained of indigestion, says it is his greatest enemy, 
and cannot or dare not eat much; but slowly he observes a 
change in his digestive powers, rejoices in his increase of appe- 
tite, and *'good digestion waits on appetite," when to his sur- 
prise his physician tells him that Diabetes is the cause of both 
his appetite and increased digestive powers. Here then is a 
statement of our case. " There are instances in which the state 
of the blood and tissues, as dependent on the action of the 
eliminating organs and of the muscular and nervous systems, 
is the only real cause of Dyspepsia, and digestion is increased 
or diminished just as the state of the blood and tissues may 
determine it." We shall now proceed to show how these con- 
ditions of the blood and tissues operate upon the functions of 
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the digestive organs. The force whose operation determines 
those digestive powers of the stomach above referred to is that 
which carries on the various forms of Osmose in the body. We 
know well that the osmotic processes maintain the balance of 
all the vital fluids, preserving to each of them the Specific 
Gravity necessary for the oflBce it has to perform. Among the 
fluids a strict relationship in this respect is thus provided for. 
The maintenance of this relationship is of course most important 
in the case of the blood, because it is to and from this central 
fluid that all other fluids come and go in absorption and 
secretion. For instance, a very heavy condition of the blood 
being induced by the removal of a large amount of its watery 
constituents would lead to a rapid absorption of liquid food, 
and slow absorption of solid food; while a great waste of solid 
matter would lighten the bipod and lead to the rapid absorption 
of fluids of a very high specific gravity, i. e. fluids laden with 
dissolved food. Without doubt there is continually going on 
in the body a kind of ebb and flow of osmotic activity, at one 
time the processes are most active at the absorbing surfaces, at 
another at the excreting or secreting surfiices. The tide turns 
in the one direction or the other according to the state of the 
blood. When the blood is replete from absorption its contents 
are at once absorbed into the wasted and hungry tissues, or 
thrown out of it by the secreting and excreting glands ; and, 
on the other hand, when it has thus become exhausted, it 
presents to the absorbing surfaces of the alimentary canal 
a favourable condition for their activity. Before proceeding 
to apply the above consideration to the study of Digestion or 
Indigestion, I would advert to the still more intimate relation- 
ship the osmotic currents bear to the structural elements of the 
blood and tissues. No doubt the absorptive power each cell 
possesses is dependent upon the conditions of the fluids by which 
it is surrounded; and among the correlated forces at work in 
cell life this we speak of plays its part. A cell is a small osmo- 
meter, in which may be measured the rapidity with which 
nutriment fluids pass in and waste matter passes out. This 
osmosing power of cells may be witnessed in the blood itself, 
when its cells are exanmicd in fluids of various specific gravity; 
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at one time its cells are seen to be distended aind round when 
the fluid is light, while they become flat and shrivelled when 
they inhabit a heavier medium. 

Let us now^ for a short time, consider the various conditions 
of the body recognised as conducive to good digestion, and see 
whether they are related to that state of blood which we have 
seen to be favourable to the absorption of food from the diges- 
tive organs; and then I will call attention to those opposite 
states which are unfavourable to good digestion, and point out 
the condition of the osmosing streams (blood, &c.) in each 
condition. 

I have already shown that Diabetes is often accompanied 
by large powers of absorbing alimentary matters, and I have 
shown that the starved condition of the blood and tissues in 
convalescence from acute wasting diseases powerfully increases 
the digestive and absorbing power of the. stomach. In each of 
these cases the state of the tissues and the blood are the real 
source of the power of the stomach to deal with large quanti- 
ties of food. In the same category we may place those cases 
where vigorous exercise restores the tone and power of weak 
and sluggish digested organs. The increased exercise teUs first 
upon the tissues, exhausts and unloads them, creating a demand 
upon the blood for increased reparative material, and so pre- 
pares tbat fluid to take up larger quantities of food from the 
digestive canal. This demand for food is so commonly attri- 
buted to its right source that I need only advert to it, to point 
out the true mode in which it acts. Increased oxidation has 
a similar action on the tissues, and therefore a similar efiect 
upon digestion. Fresh air we all believe brings appetite and 
good digestion with it. It does so, not by direct action on the 
stomach, but indirectly through the rapid tissue change it 
induces. In the same category we may put the man who con- 
stantly craves for food and digests it without any increase of 
nutrition. The craving of the stomach and the rapid digestion 
of these lean men, is constantly accompanied by great activity 
either of body or mind. We say they are no better for what 
they eat, because the supplies reserved by the tissues are so 
rapidly disposed of and a fresh demand on the digestive oi^ns 
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is thus SO rapidly created; by way of contrast we might instance 
the case of some stout and lazy people who say they live on 
almost nothing, and have a very small appetite. In these the 
tissues change slowly, and the osmosing current is never suffi- 
ciently exhausted to draw largely on the absorbing surfaces. 
We admit of course that in many of these cases there are 
unaccountable peculiarities forming exceptions to the above 
rule; but even in these the large and small appetites often 
depend chiefly on a natural tendency to rapid tissue change 
in the one and slow tissue change in the other. The diet used 
by each individual will of course have another material influence 
in many cases, but I believe that most people are instinctively 
prompted by the very law we are speaking of, to eat the food 
most demanded by the tissues of the body. Space forbids me 
to give further examples of the fact that all those conditions 
of health which increase the appetite do so by wasting the 
tissues and drawing on the blood. Side by side with this we 
must put the condition of the secreting, and excreting or eliminat- 
ing organs of the body in relation to digestion and appetite. It 
is needless to go into this part of the subject, for we all admit 
that a sluggish state of the intestinal secretions, or of the liver, 
or of the kidney, or of the skin, or of the pulmonary gaseous 
excretions, tends to stop digestion, while a vigorous flow of 
these secretions tends to give a powerful and healthy action to 
the digestive apparatus, and especially to its absorbing func- 
tions. Confinnatory of this is the striking eflFect of eliminative 
and alterative medicines which do not act on the stomach at 
all. A good purge, a diuretic, or the Turkish bath, each pro- 
motes the action of the stomach on its contents in the way we 
have indicated. 

We have now to consider the second part of our proposi- 
tion: "those conditions of the body which are accompanied by 
small digestive powers are usually related to a diminished 
capacity for osmosis on the part of the fluids." We may advert 
first of all to the converse of all those conditions before enume- 
rated as favourable to digestion. Fever before its crisis, finds 
its subject laden with non-eliminated matters circulating in the 
blood and the supply of these matters to the blood is kept 
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up by the oxidation of tissues which for the time admit 
of no repair. So also with the converse of healthy exercise in 
repose of mind and body. The digestive powers fail to deal 
with large quantities of food, and the usual quantities which 
may have been suitable during periods of exertion most cer- 
tainly lead to Dyspepsia, unless, as is not uncommon, the indi- 
vidual have large capacities for storing up food in the system ; 
then the absorption of carbonaceous matter by the adipose 
tissues may enable the blood to go on receiving large supplies 
from the stomach without indigestion. Should this not take 
place, indigestion will certainly follow. What is called Bilious- 
ness is frequently this very state of things ; the blood is replete, 
the tissues are not wasting, and will not receive nor store its 
supplies; a heavy meal is then rejected by the absorbing sur- 
faces with the usual symptoms of indigestion described as 
bilious. In this state of things a free action of the bowels, or 
the liver, or a good dose of calomel, which leads (as I have 
shown in my former paper in this Journal, Vol. I. p. 319) to 
a free metamorphosis of tissues and the elimination of effete 
matter, at once puts the patient right for the time. Such 
a person, thus relieved, goes on eating and reposing again tiU 
the same state of things ensues and he is for ever being put 
right by means of Blue Pill and Black Draught. It is our duty 
as physiologists to point out that this is a very unnatural mode 
of restoring the absorbing powers of the stomach, and to insist 
on a more natural method, either by giving less food or more 
healthy work. This is the cause of the dyspepsia of nine- 
tenths of our patients who spend their lives in offices in routine 
work without mental exertion, and of almost all the dyspepsia 
of well-to-do people who won't work and will eat. The same 
rule holds good with regard to nitrogenous food, and with 
greater force, because it cannot be stored up like fat in sluggish 
tissues, nor can it be eliminated so easily by the kidney. The 
influence of diuretics, exercise, and fresh air is its only antidote. 
It remains for me to say that there are many cases of indi- 
gestion in which the osmotic power of the fluids plays a very 
subordinate part. It is quite possible, for instance, to have the 
most exhausted condition of the tissues and a powerful capacity 
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for osmose in the blood without good digestion. Such a con- 
dition prevails in Phthisis, where the disease essentially consists 
in some profound and subtle change in the epithelial absorbing 
surfaces and in the assimilating organs whereby the osmotic 
processes are arrested. Again, the various kinds of indigestion 
are often associated with structural alterations of the stomach, 
which interfere with the application of the above remarks to 
those varieties of that disease. But we affirm that in all these 
cases a subordinate part is performed by the osmosing condition 
of the membranes and fluids, a part sufficiently important to 
be recognised in the treatment of all cases. But we are certain 
that in many other cases, such as we have enumerated, it plays 
the most important part, and treatment to be successful must 
be specially directed to it Calomel, and all mercurials, the 
alkalies, potash and soda, purgatives, sudatorial remedies, diu- 
retics, and the various cholagogues, doubtless derive most of 
their usefulness from their power to increase the absorbing 
(osmosing) powers of the digestive mucous membranes, and to 
promote the passage (osmose) of nutrient matter from the blood 
into the tissues. If their value does not end here it is because 
they have a further power of causing the metamorphosis of 
sluggish tissues and of eliminating (osmosing) waste matter out 
of the blood. (See action of Calomel in first paper.) 

{To be continued,) 



ON THE PREPARATION OF FIBRINOGEN AND 
FIBRINOPLASTIN. By W. H. Allchin, Assistant in 
the Physiological Laboratory, Sub-curator of the Musewm 
of Anatomy and Physiology, University College^ London. 

The trouble in obtaining the constituents of fibrin fi^m fluids 
in which they are contained by the carbonic acid process 
has long been recognised, and the further difficulties of 
washing and drying have rendered the plan most unsatis- 
factory for the purposes of class demonstration. 
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Having had occasion to prepare for Dr Foster a considerable 
quantity of fibrinogen and fibrinoplastin, I adopted the^ fol- 
lowing method after that proposed by Denis for obtai*ning 
his so-called plasmine. It is based upon the behaviour of 
these bodies towards solutions of neutral salts ; for whilst they 
are soluble in aqueous solutions of those salts of a certain 
strength, their solubility is diminished the further that point is 
departed from. 

The fluids used were the serum of bullock's blood for 
fibrinoplastin, and the pericardial fluid of the horse or hydro- 
cele fluid for fibrinogen ; these were taken as received and 
saturated with crystals of sulphate of magnesia or chloride of 
sodium. The fibrinogen (or fibrinoplastin) is thrown down as 
a white bulky precipitate. The fluids thus treated may be 
quickly and easily filtered and the precipitate washed with 
a saturated solution of the salt employed, or may be more 
completely freed from colour by redissolving in a weak solution 
of the salt and reprecipitate. 

The filters may be dried at a low temperature and the 
material remaining on them scraped off, powdered, and pre- 
served in stoppered bottles. 

The simplicity of this plan with the short time required 
for its performance, recommend it for class purposes, as the 
entire process of preparation and subsequent clotting may be 
demonstrated easily during the lecture hour. 

Although the fibrinogen and fibrinoplastin thus prepared 
in combination with sufficient salt to allow of their solution 
in water, exhibit the characteristic properties of these bodies, 
our knowledge of them as yet is not sufficiently exact to 
permit of our accepting this process as an accurate means of 
obtaining them for the purposes of analysis. 



ON THE NOURISHMENT OF THE FOETUS IN EM- 
BIOTOCOID FISHES. By James Blake, M.D. Lond., 
F.RC.S. 

The manner in which the young of the embiotocoid fishes 
is nourished until it escapes from the ovary has not, that I 
Am aware, been satisfactorily explained. In this class of 
fishes the young remain in the ovary until they are appa- 
rently as perfect as the adult fish. As during the process 
of gestation the ovary is cut off from all communication with 
the water, the external orifice being sealed up by a dense layer 
of epidermis or inspissated mucus, it is evident that the foetal 
fish must receive the elements of its growth from the interior 
of the ovary, and that it must be furnished with organs of 
absorption and respiration suited to the medium in which 
it is developed. A large supply of nourishment must evi- 
dently be required, as the ovary contains frequently forty or 
fifty young fish, which when fully developed measure more 
than two inches in length, and which together will w^igh 
from one-twelfth to one-sixteenth as much as the parent 
fish. The ovary consists of a membranous bag partially 
divided at the upper part, and terminating below in a 
narrow canal, which, in some species, opens externally in a 
cloaca common to it and the urethra, in others, by a separate 
opening situated between the anus and urethra. The sack 
has three coats — a peritoneal, a muscular, and a mucous. 
The mucous layer is thrown into a number of longitudinal 
folds, which are attached to the upper side of the uterus. 
On these folds, and on the inner surface of the ovary, the 
ova are found; and as the foetal fish grows these folds ex- 
tend so that each foetus is in contact by each of two surfaces 
with the mucous membrane. The organ is well supplied 
with blood-vessels, an artery entering at each horn of the 
ovary. They arise from the aorta immediately after the 
union of the branchial arteries; and at the latter end of 
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gestation each is larger than the descending aorta. The 
posterior part of the uterus also receives vessels from the 
abdominal aorta. In the early stages of developement the 
fietus is embedded in a very tenacious secretion, which re- 
sembles para-albumen, in that it can be drawn out into threads 
of a foot or eighteen inches long. As gestation advances, 
the secretion of the ovary becomes more fluid, and its 
quantity is increased so that as much as three drachms can 
be obtained from one ovary towards the end of gestation. 
It then forms an opalescent fluid sp. gr. 1025 ; does not 
coagulate on heating; acetic acid throws down a white pre- 
cipitate, mixed with equal parts of distilled water, and, filtered, 
it has no action on polarized light : heated in an open vessel 
^ pellicle forms on the surface. It probably contains some 
albumen-compound, fat, salt-phosphates, and iron; but it has 
not been submitted to a careful analysis*. The foetus, during 
the earlier stages of its developement, goes through changes 
apparently analogous to those which take place in the ova 
of oviparous fishes, and it is not until the fins are formed 
that any departure from the ordinary plan shows itself. As 
soon as the fins were well fonned, the dorsal, caudal and 
ventral fins become edged with a delicate membrane formed 
apparently entirely of capillary blood-vessels. As the foetus 
grows this membrane is split up into processes or digitations 
which extend a considerable distance beyond the margin of 
the fin, sometimes as much as a quarter of an inch. They 
retain the same structure during the whole period of deve- 
lopement, and are so extremely delicate, that I have been 
unable to detect them in any specimens preserved in alcohol. 
As soon as the young fish is expelled from the ovary, these 
processes rapidly diminish in size ; and, I have no doubt, they 
entirely disappear after a few hours. Their use is evidently 
to absorb nourishment from the fluid in the ovary; they 
also serve to aerate the blood ; for I have observed that on 
heating the fluid from the ovary, or on mixing it with ether, 

^ This fluid is usually expelled from the oyary by the struggles of the fish 
when taken from the water, so that it is extremely rare to find one in our market 
in which the membrane closing the orifice of the ovary has not been ruptured. 
This is probably the reason that it has not been already noticed. 

VOL. II. 19 
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there is an abundant escape of gas. I think these facts serve 
to explain the manner in which the foetus of the embiotocoid 
fishes is nourished during its intra-ovarian developement. 
They have been frequently observed in the three varieties 
of this sort of fish which are found in our waters. 

As regards the process of copulation in these fishes, I 
would observe that the male possesses a tubercular penis 
somewhat analogous to that of the shark. Except at the 
time of copulation it is not provided with any organs of 
prehension, but as the testicles become developed two sucker- 
like fleshy processes grow out, one on each side of the 
ventral fin, about two-thirds of an inch from the penis. 
These processes are apparently developed only at the time 
of copulation, as I have never detected them whilst making 
observations on these fish when the young were being deve- 
loped in the female. 

Son FrancitcOf Cat, 



NOTICE OF A CASE OF MALPOSITION OF THE 
RIGHT KIDNEY. By Alex. Davidson, KA. M.B. 
Edinburgh. Lecturer on Comparative Anatomy in the 
Liverpool School of Medicine, 

In making the post-mortem examination of the body of a female 
child, aged 7 years, who died of acute disease, it was found that 
the right kidney was situated in the middle line on the pro- 
montory of the sacrum, its superior margin being at the middle 
of the fourth lumbar vertebra. It was attached by connective 
tissue to the front of the spine. It was irregular in shape,* the 
posterior surface smooth, the anterior lobulated. From the 
latter the ureter arose by four distinct roots, which joined im- 
mediately; below the junction the duct pursued its normal 
course. The renal branch of the aorta entered the superior end 
of the kidney, and on the right side an additional branch was 
derived from the common iliac artery. There was no supra- 
renal capsule on the right side, whilst that on the left was large. 
The left kidney, heart, and other viscera were normal 



ON THE HOMOLOGIES OF THE FLEXOR MUSCLES 
OF TBffi VERTEBRATE LIMB. By Alexander Mac- 
ALISTER, L.K.Q.C.P., LR.C.S., Demonstrator of Anatomyy 
Royal College of Surgeons, Ireland; Surgeon to the Ade- 
laide Hospital. 

Among the most definite and easily recognized of the muscles 
of the Vertebrate Limb are those devoted to the flexion of the 
forearm or leg, the *pre-humeral' muscles of the upper limb, 
and the 'hamstrings' in the lower. Yet, while they are easily 
recognized as a group, and are without diflSculty distinguished 
from the neighbouring adductors and extensors, when we ex- 
amine the components of the series in the range of vertebrate 
animals, we find some difficulty in referring them to a proper 
and regular series of types. If we believe that all vertebrate 
limbs are constructed after a definite fashion, and that their 
component parts are the modified organs of a typical extremity, 
varied to suit individual circumstances in the economy of each 
animal, it becomes an interesting study to determine, from the 
sum of the details of many vertebrate limbs, what are the typi- 
cal muscles of the flexor series. 

Of the flexors in the upper limb we find considerable va- 
riety; in man we have normally three, occasionally, four. These 
are the gleno-radial or long head of the biceps, the coraco- 
radial or short head of the biceps, and, more rarely, the hume- 
ral head of the biceps, present in the proportion of once in nine 
subjects, according to Theile^; a proportion which I found cor- 
rect during last winter session, as out of sixty subjects examined 
it occured seven times. This human type of arrangement is 
common among the quadrumana existing in macacus, simia^ 
and cerco^ikecus. In aieles paniscus I saw once the biceps 
sending a slip to the supinator longus. Among the LemuridcB 
the biceps possesses one head only, in Stenops* a gleno-radial, 

^ Theile, Encyclopadie Anatomiqw^ m, 217. 
' Meckel, Anap, Comp, yi. 391. 

19—2 
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and the same occurs in IfycticelmsK Tarsiua and Che%romys\ 
however, have two heads each for the muscle. Among Gar- 
ni VORA we find some little variety of arrangement in the flexor 
group. In the dog the biceps has a single origin, as we likewise 
find in the seal and the otteVy the cat, the lion, racoon, and 
weasel. The bear has a coracoid origin, as Cuvier and Meckel 
both remarked. This certainly exists in the brown bear; and 
the latter author mentions it in the white bear. In nasua, 
Meckel notices that the biceps is joined to the brachialis anticus 
by a tendinous slip. In the badger and marten it has but a 
single head. The brachialis anticus in these shows but little 
deviation, in course or attachments, from the human type. The 
Cheiroptera likewise exhibit these muscles arranged in a 
series of three. The biceps has a humeral as well as a coracoid 
head, and no long glenoid origin; it is inserted into the radius. 
The brachialis is slender and normal. 

Among the Insectivora we find the biceps reaching an 
enormous size in the mole, and attached to the radius ; in Eri- 
naceus and Sorex it is attached to the ulna. 

The RoDENTiA, an order usually characterized by muscular 
peculiarities, exhibit these muscles in a two-fold state. The 
rahbit and hare possess the gleno-ulnar form of biceps; so does 
the porcupine, the agouti^, beaver\ gvinea-pig, and paca'. In 
the marmot, Meckel describes the biceps as attached to the 
radius, and retaining but one head. The brachialis anticus is 
divided in the rabbit and hare into two parts; also in the 
Dasyprocta cristata, according to Messrs Murie and Mivart; but 
it is not similarly cleft in the guinea-pig. 

Among Marsupials the variations of these muscles are 
often of singular interest. In the giant kangaroo and wallaby 
the biceps is divided into two parts for its entire extent, of these 
the coracoid origin is generally the larger, and it runs to be 
inserted into the tubercle of the radius; the glenoid origin is 
smaller and as usual tendinous; crossing the head of the hume- 

1 Mivart and Murie on Nycticebus, P.Z.S, 1866, p. 244. 

• Owen on Chnromys^ T.Z.S, vi. 60. 

» Mivart and Marie on DatyprocUi, P.Z.S, 1866, p. 899. 

« Meckel, p. 288. 

« Mivart and Murie on Hyrax, P,Z,S, 1865, p. 838. 
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rod, and crossing the coraco-radial muscle, it is inserted into the 
ulna in company with the brachialis anticus, whose origin is 
principally from the outer side of the humerus, outside the crest 
for the deltoid, but in front of the prominent exo-condyloid 
ridge. In Didelphys and Phalanffista the muscles are similarly 
arranged, as they are likewise in all the other marsupials which 
I have examined. 

The Pachyderms exhibit two flexors. In the rhinoceros, 
Prof. Haughton and I found the biceps to arise by an enor- 
mously strong tendon from the coracoid process, and to be in- 
serted into the radial tubercle. The brachialis anticus also is 
inserted into the same locality. In the pig there is a single 
origin for the biceps, and its insertion is both radial and ulnar. 
In Hyrdx the biceps is gleno-ulnar: in the horse it is gleno- 
radial, but exhibits a trace of a division. The brachialis in the 
pig, horse, hyrax, and rhinoceros, shows nothing distinctive. 

Of the Ruminants several show interesting varieties of ar- 
rangement : in the caviel the biceps is gleno-radial, but, accord- 
ing to Meckel, exhibits a trace of a division (p. 285) : the sheep 
likewise possesses a simple gleno-radial flexor, and a humero- 
radial one as well, in the form of a brachialis anticus. The goat 
is similarly circumstanced. I found but one head to the biceps 
in cariacus virginianus, dama, wapiti^ and in the napu deer. 
We could not expect to find a coracoid origin in any of these 
animals, as that process is reduced to a minimum in rumi- 
nants. 

In Cetacea, as we might expect, there are no distinct mus- 
cles taking the place of these flexors in front of the short discoid 
humerus. In Balwnojytera rostrata a tendinous band runs down 
in front of the bone, wliich probably is the representative of the 
biceps; but in Globiocephalus, Delphinus, and Phocaena, there is 
no distinct trace of it even as a tendinous fascicle. 

The Edentates present the following arrangements; the 
Dasypus septenicinctus has a single head for the biceps ; and the 
ant-eater, . according to Meckel, has only a simple glenoidal 
origin; but it is inserted, as in the pig, into the radius and the 
ulna. The same author tells us that in ai there are two heads, 
one, glenoidal, whose fibres are inserted into the ulna, and the 
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second, a humeral fasciculus, which is inserted into the radius 

(p. 287). 

Among the Monotremata they exist as follows. In Echidna 
hystrix there is only a coracoid head present for the biceps, 
which is inserted into the radius and ulna. Mr Mivart\ to 
whom we owe our knowledge of the myology of this animal, de- 
scribes a slender brachialis anticus arising outside the deltoid as 
usual. In Omithorhynchus there are two heads for the biceps, 
both from the coracoid apparatus, and inserted into the middle 
of the radius. In thus briefly reviewing the orders of Mam- 
malia, we see that in Rodentia the biceps is gleno-tUnar ; in 
Ruminantia, gleno-radicd; while in some pachyderms, mono- 
tremes, and marsupials, it is gleno-radio-ulnar in its course. 
The brachialis anticus preserves a striking and almost unde- 
viating uniformity throughout the entire series. 

Among Birds these muscles present some few varieties. 
The coraco-radial muscle exists in the rhea and the ostrich. In 
the majority of birds, however, the superficial flexor is a true 
biceps, having a humeral as well as a coracoidean head, and a 
double insertion into the radius and ulna: it is very strong in 
the falcon and monk mdture, well marked in the domestic fowl, 
but, according to Meckel, absent in the penguin. It has only 
one head in the guillemot^ according to the same author. 
Among Reptiles we find in the crocodile that there are three 
flexors, a biceps cleft for its whole length and inserted into the 
forearm bones, and a distinct bracliialis anticus. 

In the Chelonian group of reptiles the brachialis anticus is 
inserted into the ulna in Testudo and Emys, and into both 
bones in Chelone. The superficial flexor is inserted either into 
the radius or ulna ; in Einys geographica it is inserted into both 
bones; in Testudo grceca into the ulna; and in Chelone mydas 
into the radius, and a fascia at the radial side. The Batra- 
CHIANS possess a coraco-radial flexor, which is present in the 
frog and toad. In the Proteus anguinis the flexor is a humero- 
radial muscle, but the maculated salamander possesses a true 
coracoid flexor. Of the Lizards the following present us with 
variations of arrangement. In the common Lacerta agilis the 

^ Tram. Linn. Soc. xxv. dS6. 
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flexor is coraco-radial: and the same muscle exists in the 
iguana. In the chamceleon the flexor is inserted into the radius 
and ubia. 

When we examine the leg flexors of the vertebrate series, 
we find that similarly there are four typically developed. In 
fnan these are the biceps with its ischial and femoral origins, 
the semimembranosus and the semitendinosus. These muscles 
present fewer varieties than their arm congeners, because their 
use is less varied; and, consequently, there is less necessity for 
following their individual details in the animal series. Of the 
four above-mentioned, the semitendinosus is a muscle of con« 
siderable interest, and presents an appearance of great value 
in comparative myology, namely, a tendinous intersection 
which extends completely through the muscle. This appear- 
ance, wherever found, is suggestive of a union of two separate 
muscle-germs, as we shall see hereafter. 

Taking the sum of these individual arrangements, we learn 
that in the arm and leg there are respectively four flexor mus- 
cles in each limb, of which all the instances detailed above are 
various modifications. 

1st. Of these four one is developed as a coraco-radial or 
ischio fibular muscle. This is characterized as most frequently 
present, and most strikingly retaining its typical position and 
attachments; it is the most external of the true flexors in its 
point of insertion, although, in some instances, not the outer- 
most at its immediate origin; in man it forms respectively the 
short head of the biceps cubiti, and the long head of the biceps 
cruris. 

2nd. The second muscle is a shorter or humeral (femoral) 
muscle on the same side of the limb, often being fused in its 
insertion with the last named. It is present and tjrpical in the 
rhuioceros, sheep, ai, and proteus; it is united to the preceding 
muscle in the human thigh normally, in the human arm occa- 
sionally, as the thiixi head of the biceps; and normally in the 
arm of cheiroptera, and in the thighs of other mammals. 

3rd. The third element in the long flexor series is the mus- 
cle developed as gleno-fascial or ulnar in the human and other 
brachia It is present in the hedge-hog, rahhit, hare, porcupine, 
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agouti, beaver, guinea-pig, marsupials, hyrar, and at. In cases 
in which the coracoid process is not developed, we sometimes 
find that the first muscle originates from a tendon which cor- 
responds with the typical origin of this flexor; and hence we 
have the compound gleno-radial muscle of the rwminants, in 
which however, as Meckel indicates, a trace of a division may be 
seen (vide supra), and the more distinctly composite muscle in 
the horse is formed in the same manner; an intermediate con- 
dition obtains in the pig, ia which, from a single origin, the 
biceps seeks a radio-ulnar insertion. The reverse of this obtains 
in emya geographica and the cluzmmleon, where, from the cora- 
coid origin, a doubly inserted muscle springs. Another inter- 
esting variety of this muscle is to be found in the human thigh, 
where we find this muscle represented by the lower part of the 
semitendinosus below its tendinous intei-section, as evidenced by 
its iuternal insertion and its fascial connexion, which reminds 
us strongly of the semilunar fascial expansion from the gleno- 
ulnar muscle in the fore limb ; but it is obvious that the portion 
of this muscle above the tendon is only a supplemental part of 
the long head of the biceps, and not a part of this type. Now in 
the fore limbs of those animals which exhibit this muscle the 
most typically, it has a long tendon of origin placed most ex- 
ternal in its attachment to the basal limb bone ; and these con- 
ditions we find exactly fulfilled in the human limb by the ten- 
.don of origin of the semimembranosus. These two elements 
taken together, that is, the tendinous origin of the semimem- 
branosus and tliat portion of the semitendinosus below the ** in- 
scription,'' represent, with great distinctness and accuracy, the 
type gleno-ulnar muscle before noticed. 

4th. The last element in the flexor group is that of which 
the bracliialis aiiticus is the typical form. It is a humeral or 
femora] muscle in its typical origin, and tibial or ulnar in its in- 
sertion. It is normally present in the human arm, and that of 
the quadruniana, carnivora, cheiroptera, rodentia, niarsupialia, 
pachydermata, and monotreinata. It is present and fused with 
the coraco-radial in the majority of birds; but it retains in 
these its individuality of insertion into the ulna, especially in 
the waders and water birds, such as platnlea, ardea, and ciconia. 
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It is present in emya and testudo, and fused with its congener 
No. 2 in chelone. In the human leg we find it typified by 
the semimembranosus, when we deprive that muscle of the 
tendon which it has borrowed from the semitendinosus origin, 
whose loss has forced the latter to contract an adhesion to the 
biceps. Its insertion in the leg and arm are exactly similar in 
position in relation to the joint and to the longer flexor No. 3.^ 
The tendon of origin of the semimembranosus is not as closely 
connected with the joint as that in the upper limb; but the 
intra-articular part of the biceps tendon seems to be represented 
by the ligamentum teres coxae. In comparative anatomy it is 
interesting to find that while this muscle holds its typical form 
in the fore limb, it is constantly the subject of this modification 
in the hinder limb. We find it thus in the wallaby and pha- 
langer and in the majority of mammals. In at, ka/ngaroo, and 
castor^, the semimembranosus and tendinosus arise in common, 
while in loris, Meckel says, that the semimembranosus and 
biceps are united'. In the emu, however, we find it typical, 
but supplemented by a long detached slip of the biceps, so as to 
form a bicipital muscle (Haughton, P. R. I. A., April, 1866). In 
7'hea the arrangement is similar; but its long accessory is a pro- 
longation of the glutseus maximus, and not of the biceps. In 
most ruminants, as the ah^ep, goat, deer, nylghau, and cariacus, 
this muscle arises from the adductor magnus, and, in these, the 
semitendinosus is normal and complete. Briefly reviewing our 
survey of these muscles, we see that they fall into their places 
most accurately as duplicate flexors, Nos. 1 and 3 being long 
flexors, one for each of the bones of the forearm and leg; and 
J^^os. 2 and 4 being a pair of shorter flexors for the same bones. 
In this arrangement, surely, we have an instance of a wonderful 
symmetry of t}=7)e-structure fully equal to that of any other 
series of organs in the animal kingdom. 

Note. In an armadillo dissectod by me, April 7, 18G8, there were two heads 
for the bicepH, and Dr Haughton informs me that he has met with the same. In 
a specimen dissected by me last month, however, tliere was but one head. The 
coracoid head was in the two former cases one-half the size of the glonoidal. 

1 Meckel, Vol. vi. p. 383. • lb. \>. 384. 



ON THE MYOLOGY OF ORYCTTEROPUS CAPENSIS 
AND PHOCA COMMUNIS. By Professor Humphry. 
(PL m. rv. V. vi.) 

I PROPOSE to give a brief description of the muscles of these 
two animals together, because I have lately had an opportunity 
of dissecting them both; and there are some advantages in 
doing so. My attention has been chiefly directed to the muscles 
of the limb 3 \ 

Though so dissimilar in their habits the two animals are 
alike in the want of definition between the limbs and the 
trunk, owing to the manner in which the proximal parts of the 
limbs, which are short, are enveloped in folds of skin passing 
over them from the trunk, obscuring their outlines, and limiting 
the range of their movements. Thus, in both, the skin passes 
from the side of the body straight across to the elbow, making 
the forearm to appear the first segment of the limb; and the 
folds between the digits extend in Orycteropus as far as the 
second phalanges, and in Phoca even beyond the phalanges. 
In the case of the hinder limb, the thigh, in Orycteropus, is bent 
upon the abdomen and obscured by a fold of skin passing from 
the trunk directly to the knee; while another fold passes from 
the tail and hinder part of the pelvis, over the back of the leg, 
and reaches almost to the heel. In Phoca the knees are bent 
up beneath the abdominal muscles and the two hinder limbs 
are enclosed with the tail for some distance, in one fold, so as 
to form a flattened termination to the animal, reminding us, 
not a little, of the tail of a Cetacean; the wing-like processes 
of which might seem to be represented by the laterally ex- 
panded feet of the Seal. Both the Anteater and the Seal are 
furnished with long strong claws, those of the Anteater being 

^ I am not aware that the mnscles of Orycteropus have been described. 
They are scarcely touched upon by Rapp, Anatomi$che Unterntchungen iiber die 
Edentaten. TUbingen, 1858, or by H. F. Jager, Anat. Untersuch, des Oryctero- 
pus Capensis. Stnttgardt, 1837. The muscles of the Seal have been more or 
less fully described by Meckel, Duvemoy, and others. 
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particularly thick and strong to enable it to burrow rapidly in 
the earth. In both the bones of the limbs are thick, hard and 
strong, with rough strongly-developed processes for the attach- 
ment of muscles; the olecranon is very large, the tibia and 
fibula are confluent above, though separate below; the pelvis is 
prolonged backwards, and the obturator holes, especially in the 
Seal, are large. 

There are, however, some marked differences. 

In the Seal the terminal parts of the limbs, especially of the 
hinder limbs, are large, and spread out fan- like, the digits being 
thin, long, of nearly equal length, and io the same plane ; and 
the size of the fan is increased or diminished, in each foot, 
chiefly, by the distancing or approximating of the other digits 
to the first, and the lateral movement of the digits therefore 
increases from the first to the fifth. The dorsal and plantar 
surfaces of the terminal parts of the hind limb are in the same 
plane with those of the leg ; the projecting part of the heel- 
bone, which is small, is drawn forwards or upwards, and the 
hinder part of the astragalus, carrying the groove for the flexor 
tendon of the toes, is drawn up with it and projects nearly as 
far. The lumbar and hinder five or six dorsal vertebrae are 
constructed so as to admit of full antero-posterior movement; 
whereas the iliac bones are short and directed outwards, pre- 
senting flat surfaces anteriorly ; and the ischiatic bones, though 
long, are slender, showing that the muscles which pass from 
the pelvis to the short thighs are small. These features have, 
of course, relation to the fact that the propulsion of the animal 
is effected not, as in ordinary mammals, by the movements of 
the limbs upon the pelvis, but rather, as in the fish, by the 
movements of the hinder part of the vertebral column upon the 
rest of the trunk, the limbs of the Seal serving chiefly, like the 
tail-rays of the fish, to give width to that part of the column. 
In the Anteater the distdl segments of the limbs are short, the 
bones being thick and strong, with many accessories or sesa- 
moids. The digits are compressed together, and are not all in 
the same plane, the two lateral digits (1st and 5th) in the hind 
limb, and the 5th (the 1st is wanting, there being only 4) in 
the fore limb being shorter and placed, plantad and palmad with 
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regard to the other three. The sole and the dorsum of the foot 
in the hinder limb are at right angles with the leg; and the 
heel is large and projects backwards. The lumbar and dorsal 
vertebrae admit of but little movement; whereas the large iliac 
and ischiatic bones indicate the greater size of the muscles 
passing from them to the thighs, and the greater power of 
movement of thq limbs upon the pelvis. The clavicles are 
present, though the coracoid parts of the scapulae are small as 
they are in the Seal The tail is long, thick and strong. 

Muscles of Skin, 

The Platysma myoides, in Orycteropus, was very strong 
and of great extent In the middle of the neck it was thickest 
and narrowest. Traced forwards it expanded and became thinner 
as it approached the side of the head, and divided into two bands, 
of which one passed along the side of the lower jaw, and ter- 
minated in the thick part of the lower lip, reaching nearly to its 
margin, and served as a depressor labii inferioiis. The other, or 
fiupra-maxillary band, broader than the infra-maxillary, covered 
the superior maxillary bone, and had extensive attachments to 
the lower margin of the orbit. Its lowermost fibres were con- 
tinued forwards, as the levator labii superioris et ales nasi, 
to the side of the snout, expanding in the upper lip and on the 
nostril, and serving to give tension to the lip and to dilate the 
nostril. The supra and infra-maxillary portions were connected, 
soon after their separation, by a broad band of fibres passing 
between them. (PL iii.) 

Traced backwards from the middle of the neck the platysma 
soon divided into two broad bands, of which one (a 'sternal' 
band) passed along the inferior surface of the sternum, .to its 
hinder end, running parallel with the corresponding band of 
the opposite side. The other, or 'brachial,* band, extended 
down the fore part of the arm and expanded upon the fascia of 
.the outer, or radial, side of the upper half of the forearm. 

The fibres of the muscle crossed, to some extent, in the 
middle; some of the sternal fibres passing, behind the brachial 
fibres, to the supra-maxillary portion, and some of the brachial 
fibres crossing superficially to the sternal fibres, and reaching 
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the infra-maxillary portion. There was thus a direct continuity 
of fibres from the lower lip to the forearm; and the movements 
of the forearm might seem to have had an effect upon the lips 
foid the nostril. This was however, doubtless, in gi-eat measure, 
prevented by the absence of any distinct sheath and by the 
coarse intermuscular tissue, as well as the muscular fibres 
themselves bein<j continuous with the tissue of the skin on the 
one side, and with the subjacent cellular tissue on the other. 

This extension of the platvsma forwards and more especially 
downwards to the forearm is a good example of what we so fre- 
quently find and must always bear in mind in comparing the muscles 
in different animals, viz. that a stmcttire which is muscular in one 
animal may be tendinous or fibrous or even areolar in another. These 
extensions of the platysma in the orycteropus are merely the result 
of a development into muscles of the fibrous or areolar tissue which 
usually constitutes the more or less well-defined connections of the 
muscle with the subcutaneous structures of the chest, arm, and fore- 
arm in man and other animals. In the terminal paits of the limbs 
certain muscles, more especially those of the lateral digits (the 1st 
and 5th, which, be it remarked, are those most frequently observed 
to fade or disappear altogether), are often, as in the Seal (p. 317), 
represented only by fibrous bands. The developmental differentiation 
has advanced no fui-ther in them. 

In Phoca the Platysma was scarcely discernible, being 
blended with the fibres of the Pannmdus carnosus which was 
large, covering the whole of the back from the head to the 
sacrum. Its fibres met in the middle line, were for the most 
part tendinous near the middle line, and were closely connected 
with the tendinous fibres of the trapezius and with the liga- 
mentum nuchse. Extending laterally they were muscular, and 
formed a sheet of considerable thickness. They then passed over 
the sides of the trunk and terminated in tendinous fibres which 
were blended with the cellular tissue and skin of the under part 
of the chest and abdomen. The hindmost fibres covering the 
hinder part of the abdominal wall and crossing the origin of 
the pectorals, formed the outermost layer of the fold beneath 
which the knees are drawn up in the usual position of the 
animal On the shoulders they were lost in the superficial 
fascia and skin, being closely connected with the pectorals in 
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the axillae \ In the Deck they covered the whole under 8uiface, 
interlacing in the middle line, and closely connected with the 
trapezius and stemo-mastoid. Anteriorly, they passed over the 
occiput upon the vertex and superciliary regions, and were con- 
tinued over the cartilaginous tube of the ear upon the fiace and 
into the lips. 

The Panniculits in Orycteropus extended over the sides of 
the abdomen, the pelvis, buttock, and the outer sides of the 
thighs and knees. Its fibres were closely connected with those 
of the latissimus dorsi, obliquus ext. and the lower margin of 
the pectoralis major. (PI. v.) 

Between the infra and supra-maxillary portions of the 
platysma in Oryct. was seen the Buccinator^ passing from 
both the maxillae and expanding upon the buccal mucous mem- 
brane; and its supra-maxillary portion was crossed by a delicate 
slip, the Levator angvli oris, passing from the side of the superior 
maxilla to the skin near the angle of the mouth. (PL iii.) 

Emerging from beneath the supra-maxillaiy portion of the 
platysma, just above the Levator labii, was a distinct strap-like 
muscle, representing perhaps the Compressor narium. It extend- 
ed from the maxillary bone to the upper part of the snout and 
had the eflFect of moving the snout upwards, or forwards when 
the head was down : it may be called Levator nasi, (PL in.) 

In Phoca most of these muscles of the lips were strongly 
developed. The Levator labii superioris et alee nasi was very 
large, passing from the margin of the orbit, above the supra- 
maxillary foramen, to the fore part of the upper lip where it 
invested the whisker bulbs. The Compressor narium was also 
large. Passing from over the bridge of the nose, where it was 
confluent with its fellow, and descending ftx)m the frontal bone 
it was spread out on the side of the nostril and blended with 
the Levator labii. The foremost fibres, covering the extremity 
of the nasal cartilages, passed obliquely backwards, crossing the 
others. Levator angidi oris passed from beneath the fore part 
of the orbit to the angle of the mouth. The Levator labii 

1 This connection representing the distinct slip from the pannicolns, which 
in the rat and many other animals passes with the pectoral muscle, in the axilla, 
to the humerus. 
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supertoris passed from beneath the supra-maxillary foramen 
into the margin of the lip. The Depressor lahii supertoris was 
of large- size, passing from over the incisor teeth into the tissue 
about the whisker bulbs. Some of the fibres, distinct from the 
rest, ran inwards to the nostril. Levator and Depressor labii 
in/erioris very small. (PL vi.) 

It will be perceived therefore that in Orycteropus the facial mns- 
cles are much connected with the platysma, and their development 
has relation chiefly to the movements of the thick truncated snout; 
in Phoca they are more connected with the facial hones, and are 
directed more to the movements of the upper lip and its whiskers. 

In both animals the Orbicularis oris was feeble ; the Orbt- 
cularis palpebrarum and Corrugator supercilii presented nothing 
remarkable. 

The muscles of the ear in the two animals presented a 
contrast corresponding with the diflference in the size of the 
external ear. Thus, 

In Orycteropus several large muscles passed to the well- 
diBveloped cartilage and skin of the external ear. The aUrahens 
arose (1) from the lower jaw just beneath the condyle, (2) from 
behind the margin of the orbit, and (3) from above the margin 
of the orbit, where it was connected with the orbicularis. 
The fibres from these sources converged to the under and fore 
part of the ear. The Depressor was a slip detached from the 
stemo-mastoid and traceable to the sternum. It ascended 
beneath the platysma to the lower part of the ear*. The Re- 
trahens arose from the middle line of the nape of the neck. 
The hinder fibres passed from those of the opposite side at an 
acute angle, the middle more transversely, and the foremost 
were in contact with those of the following muscle. The fibres 
converged to the back of the ear. The AUoUens, from the 
middle line over the hinder part of the head, passed to the 
upper surface of the ear. It terminated in the middle in a 
defined edge ; but some of its foremost lateral fibres were con- 

^ The external jngalar vein crossing the stemo-mastoid entered the angle 
between it and this muscle, passed beneath the latter and then descended in 
front of the clavicle, dipping into the subclavian vein in the triangular space 
between the clavicle and the subclavian muscle. (PL iv.) 
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tinued, above the ear, to the upper margin of the orbit, there 
blending with the orbicularis and the attrahens. (PI. v.) 

In Phoca the tubular cartilage of the ear as it passed up- 
wards to the external orifice in the skin was covered by the 
fibres of the panniculus which were slightly attached to it, and 
would serve to draw it backwards. There was also a distinct 
attrahens passing from the zygoma, above the glenoid cavity, 
upwards, to the external auditory tube near its outlet, and an 
aMoUens passing from over the orbit to the same part. These 
were, however, feeble. (PI. vi.) 

Fore Limb. 

Pectoralis major (Oryct.) large, had no attachment to the 
clavicle, but arose from the whole of the front of tlie sternum, 
and from several costal cartilages behind the sternum. Its fore 
part was thick like the clavicular portion of the human pecto- 
ralis. Its hinder part was much thinner, and was continuous 
with the obliquus abdominis and the latissimus dorsi. The 
greater number of the fibres converged to the external bicipital 
ridge : some of the anterior portion joined the tendons of the 
biceps and the fore part of the deltoid, and were inserted with 
them into the tubercle of the radius ; and pome of the hind- 
most fibres, separating from those which ran to the humerus, 
passed to the forearm and were lost in the tissue between the 
fascia and the skin of the inner surface of the upper half of 
the forearm. (PL rv.) 

In Phoca the Pectoralis major covered nearly the whole of 
the under surface of the abdomen, chest, and hinder part of 
the neck, the fibres converging to the fore part of the axilla, 
and being inserted into the broad prominent ridge descending 
from the great tubercle of the humerus in front of the bicipital 
groove. It arose in two divisions. The first, the pectoralis 
proper, attached to the long episternum, the sternum, and two 
costal cartilages. The hinder part of this division formed a 
fascia expanding upon the forearm and carpus. The second 
division arose from the linea alba and the pubes, and also from 
the margin of the ilium, covering the fibres of the external 
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oblique which were seen running transversely between the iliac 
and the pubic portions*. (PL VI.) 

Pectoralis minor (Oryct.) small, flat, beneath pect. maj., 
from two costal cartilages, near the hinder part of the ster- 
num, to the outer bicipital ridge. 

Suhclaviua (Oryct.) was a large muscle arising from the first 
and second costal cartilages and the adjacent part of the ster- 
num beneath the pectoral. It ran outwards and was attached 
by a few fibres to the under surface of the outer part of the 
clavicle ; but the greater part of it passed beneath the clavicle, 
over the coracoid and coraco-acromial ligament, on to the dor- 
sum of the scapula where it was inserted into the fascia cover- 
ing the supra-spinatus as well as into the margin of the 
acromion (PI. iv.). — (Phoca) thin from the margin of the ster- 
num, opposite the 2nd, 3rd, and 4th ribs and inserted into 
edge of the 1st rib near the point corresponding, with the 
insertion of the scalenus anticus in man. The artery of the 
fore limb crossed its insertion. It was in close contact with the 
scalenus ; indeed some of its fibres joined that muscle. (PI. vi.) 

Latisaimus dorsi (Oryct.) arose from the six lower dorsal 
spines beneath the trapezius and from the lumbar fascia. It 
was also closely connected with the panniculus. Its foremost 
fibres were blended with those of the triceps cubiti arising from 
the angle of the scapula ; and the rest of its fibres were insert- 
ed into the hinder bicipital ridge of the humerus. (PL v.) In 
Phoca it was in two portions. One of these arose from the 
dorsal spines under the trapezius ; it overlapped considerably 
the posterior angle of the scapula and the origin of the triceps, 
but was not connected with either. It passed with the teres, 
as usual, to the posterior bicipital ridge. The other portion 
arose from the lumbar fascia and two or three ribs. Its fibres 
did not take quite the direction of the former portion, but 
crossed beneath the pectoralis to be inserted beneath it into 
the anterior bicipital ridge*. (PL VI.) 

^ In Pteropus and in the Frog the pectoral extends over the surface of the 
abdomen to the pabes. 

* I did not find that it extended so far upon the arm and forearm as Meckel 
describes. In a male subject in our dissecting-room lately, Mr Carver found the 
latissimus dorsi arising further forwards than usual (from the four lower ribs); 

VOL. II. 20 
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Trapezius in Oryct. was disposed as in man, except that 
its upper part was covered by the retractor auris, and it was 
not attached to the clavicle, but only to the acromion and the 
spine of the scapula. In Phoca the hinder fibres passed -over 
the hinder part of the deltoid and were attached to the back 
part of the spine of the scapula: the middle fibres were p^ly 
confluent with those of the deltoid, and partly attached to the 
scapular spine : the foremost fibres passed over the scapula, pa- 
rallel with and close to the deltoid, and were inserted, near the 
latter, into the outer tubercle of the humerus, and the ridge de- 
scending from it. Some of its fibres were in close contact with 
if not continuous with, those of the panniculus. 

The Trapezius and the Deltoid may be regarded as one muscle 
often separated by the clavicle and the spine of the scapula. In many 
animals where the clavicle is absent their clavicular portions are 
continuous; and in the Seal their scapular portions are also to some 
extent continuous. They form, indeed, one of the divisions, or sec- 
tors, of a large, circular, more or less, continuous sheet which, in 
these and most other mammals, converges from the trunk upon the 
humeral segment of the limb and has its chief attacliment to that 
segment ; though it, or portions of it, may extend below the humerus 
and reach even to the carpus or tarsus and the digits. Peripherally, 
this sheet is attached to the various surrounding parts of the trunk, 
including the head, the sternum, and, it may be, the linea alba and 
pubes, the ribs, the pelvis, the lumbar, dorsal and cervical spinous 
processes. It is the chief agent in moving the limb upon the trunk. 
It may form an almost continuous circular sheet; or it may be, 
and usuaUy is, split into three radiating segments, which consti- 
tute the following muscles : (1) Trapezius with the Cervico-humeral 
and Deltoid. (2) Pectoi-alis major and minor. (3) Latissimus dorsi. 
In the hind limb the radiating segments corresponding with these 
are composed of Glutseus, with Sartorius and Tensor vaginae femoris, 
Gracilis and, perhaps. Psoas magnus. 

A second or inner circle, enclosed by the preceding, radiates from 
the base of the scapula to the trunk and, sometimes, to the head. 
It consists of the Serratus magnus anticus, the Levator scapulse, and 
the Khomboidei. There is no correspondent to this circle in the 
hinder limb, the pelvis not being, like the scapula, moveable upon 
the trunk. 

CerviC0'hu7)ie7'al (Oryct.) ai-ose from the transverse process 
of the atlas and passed to the part of the acromion where it 

and the foremost fibres (those arising from the 9th rib) passed, on the front of 
the biceps tendon, to the fore part of the bicipital groove. The same thing has 
been observed by others. 
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blends with the spine of the scapula, and was there inserted 
superficially to the trapezius. (PI. IV.) In Phoca it arose from 
the same point in two portions, of which one passed to the 
outer tubercle of the humerus near the trapezius, while the 
other passed to the anterior angle of the scapula^ and over- 
lapped the supra-spinatus*. (PI. VI.) 

Levator acapulce (Oryct. and Ph.) froip the 2nd, 3rd, 4th, 
and 5th cervical transverse processes to the base of the scapula 
above the spine, and to the fascia covering the supra-spinatus. 
The hinder fibres were continuous with those of the next mus- 
cle, and inserted with them into the inner surface of the base of 
the scapula (PI. v. VI.) 

Serratus magnus (Oryct. and Ph.) disposed much as in 
man, except that it formed a continuous sheet with the levator 
scapulae. 

Bhomboidetts minor (Oryct. and Ph.), a long muscle from 
the occipital crest, and the mesial cervical ligament to the base 
of the scapula near the spine. Rhomboideus major much as in 
man. (PL V. vi.) 

Deltoid (Oryct.) consisted of two parts — one, arising broad 
and muscular from the anterior edge of the outer part of the 
clavicle, descended, tapering, along the front of the arm, joined 
the biceps after being separated from it by the pectorals, and 
was inserted with it into the tubercle of the radius. The other 
part passed firom the outer margin of the acromion and the 
spine of the scapula, as usual, to the rough ridge on the outer 
side of the humerus. (PI. iv.) In Phoca it arose from part of 
the supra-scapular fossa, in the place of the infra-spinatus, and 
was inserted as usual. Some of its fibres were, as above said, 
confluent with those of the trapezius. (PL VI.) 

Supra-8pinatu8 (Oryct.). Its tendon was inserted some 
way down beneath the great tubercle of the humerus occupying 
a groove which was external to that for the biceps, and looked 
like a second bicipital groove; (Ph.) disposed as usuaL 

^ It did not extend to the mastoid process of the temporal, though Meckel 
(VcrgUichende Anatomies iii. 476) describes it as so doing, and regards it as 
representing the oleido-mastoid and the clavicular part of the trapezius. It 
would seem more likely to be a portion detached from the trapezius and at- 
tached to the large transverse process of the atlas. 

20—2 
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Infra-spinaiua and Teres minor (Oryct.) Dothing particular; 
in Ph. veiy small, and almost confined to the under surface of 
the scapular spine. 

Teres major (Oryct.) arose from the inner surface of the 
angle of the scapula, the whole of the posterior margin being 
occupied by the triceps: (Ph.) from the external surface of the 
angle of the scapula. It was attached to the humerus, as usual, 
in both. 

Sub-scapularis (Oryct.) from the part of the inner surface of 
the scapula not occupied by the teres and from the wide post- 
coracoid ligament. Its tendon passed on the outside of the 
capsule of the shoulder-joint to the inner tubercle of the hume- 
rus; (Ph.) as usual 

Coraco-brachicUis (Oryct.) from the coracoid and post-cora- 
coid ligament^ to the inner surface of the humerus as low as the 
supra-condyloid hole; (Ph.) absent, as well as the pectoralis 
minor. 

Biceps (Oryct.) had only one origin, viz., from the middle 
of the fore part of the coracoid process. Its tendon passed di- 
rectly over the capsule of the shoulder-joint, between the tuber- 
cles of the humerus, and was inserted into the tubercle of the 
radius, being previously joined by the clavicular portion of the 
deltoid. It had no connection with the fascia or muscles of the 
forearm; but a few of its fibres passed with those of the bra- 
chialis anticus to the ulna (PL iv.). (Ph.) From the process 
(the short coracoid) projecting over the glenoid cavity. Its 
tendon did not pass through the shoulder-joint; though at one 
small point it was exposed to the synovial cavity. It was at- 
tached to the tubercle of the radius, not sending any fibres to 
the ulna. (PL VI.) 

The more constant origin of the biceps seems to be from the cora- 
coid. In the Frog and the Bird it has no connection with the 
scapula. Where the coracoid is small there is usually only one 
tendon. In the Dog 1 found a slight furrow in this tendon sugges- 
tive of a division into two. When the coracoid runs out into 
a process of any considerable length the tendon is divided into two, 

^ The post-coracoid notch is very wide in Orycteropns, and oocnpied by a liga- 
ment (like that oooapying the obturator hole) between the sab-soapolaris and the 
snpra-Bpinatus. 
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as in man. The biceps may also, as in the Bird, derive a slip from 
the humerus, or from a portion of the external circular muscle 
described above (p. 298) as moving the fore limb upon the trunk. 
Thus in Orycteropus the clavicular part of the deltoid joins the 
biceps. 

Brdchialis antictis arose, in both animals, from the outer 
side of the shaft of the humerus behind the ridge descending 
from the outer tubercle, there being, as seems commonly the 
case, no portion corresponding with that which in man descends 
from the inner side of the insertion of the deltoid. It passed 
to the coronoid process of the ulna. In Orycteropus it received 
some fibres from the biceps; and in the Seal a bundle of its 
foremost fibres passed to the biceps, and were inserted with it 
into the tubercle of the radius. 

Triceps extensor cubiti (Oryct.) arose, as in man, by two 
portions from the hinder surface of the humerus and from the 
posterior costa of the scapula, just behind the glenoid cavity, and, 
further, by two additional divisions, from the whole of the pos- 
terior costa. Of these one was very large, occupying the greater 
part of the costa, while the other was smaller and near the 
angle and confluent, to some extent, with the latissimus dorsi. 
Some of the fibres of the latissimus dorsi also ran parallel with 
and close to, or conjoined with, those of the humeral portion of 
the triceps on the inner side of the arm. There were thus 
three divisions from the posterior costa of the scapula. They 
were more or less united; but it could be seen that the middle 
and largest passed over the end of the olecranon separated from 
its smooth surface by a bursa, as in man, and was inserted into 
the rough ridge just beyond it: the hindmost division, from the 
angle of the scapula, was inserted on the inner side of the ole- 
cranon; and the post-glenoid division was inserted on the outer 
side of the olecranon. The division of the muscle arising from 
the humerus (the post brachialis as it might be called) was 
distinct from the scapular part, and was inserted into the upper 
surface of the olecranon, between the bursa just mentioned and 
the articular facet: an additional small portion (an anconeus^ 

^ This origin is fonnd not nnfrequontly in the human subject and has been 
named Epitrochleo-anconetu. See p. 106, of this Vol. 
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intemiui) passed from just above the inner condyle to the inner 
side of the olecranon. (PI. v.) In Phoca the muscle arose by 
four divisions, two from the humerus and two from the scapula: 
one from the outer surface of the posterior angle of the scapula, 
distinct from the trapezius, passed over the point of the olecra- 
non sending a few fibres to it, and ran along the inferior edge 
of the forearm and paddle to the second phalanx of the 5th 
digit, serving to expand the paddle by separating the 5th and 
with it the other digits from the 1st: a second passed from 
the outer surface of the posterior costa of the scapula, behind 
the glenoid cavity, to the lower, or distant, part of the long 
posterior surface of the olecranon': a third passed from the pos- 
terior and outer surface of the humerus, behind the outer tuber- 
cle, to the upper projecting angle and adjacent part, of the 
hinder surface of the olecranon : a fourth passed from the pos- 
sterior surface of the humerus, behind the external supra- 
condyloid ridge, to the rough upper surface of the olecranon 
behind the articular surface. These four portions were all more 
or less blended at their insertion. (PL vi.) 

No distinct anconeus extemus in either animal 
Pronator radii teres was disposed in both as in man, except 
that it had no origin from the ulna. Pronator quadratus was 
small 

Flexor carpi radiaiis arose, in both, from the inner condyle of 
the humerus. In Oryct. it was attached to the head of the 2nd 
(index) metacarpal. A small sesamoid bone was included in it 
where it passed over the projecting scaphoid close to the meta- 
carpal. It sent a slip transversely, or with a slight inclination 
backwards, to the lower margin of the radius. (PI rv.) In 
Phoca it was inserted chiefly into the base of the 1st meta- 
carpal Some fibres of its tendon were attached to the scaphoid ; 
and a slip passed on to the 2nd metacarpal (PI vx) 

This attachment to the 1st metacarpal in the Seal, and it was 
the same with the radial extensor, is favourable to the movement of 
the paddle, inasmuch as the osseous components of the Ist digit are 
the longest, largest, and most fixed of the series. 

^ This is very broad and easily divisible into two portions, and is described as 
two by Meckel {l.c, 528]. It is rather surprising that he makes no mention of the 
extension to the 5th digit of the portion coming from the angle of the scapula. 
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Flexor carpi vlnaris (Oryct.) as in man. — In Phoca it 
arose exclusively from the inner and back part of the large 
olecranon and the surface of the ulna. It had a slight insertion 
into the pisiform bone ; but the greater part of its fibres termi- 
nated in two broad tendons which passed one on the superficial 
the other on the deep aspect of the flexor tendons. Of these 
the superficial crossed, beneath the palmaris longus, to the radial 
side of the wrist, and was blended with the tendon representing 
the flexor brevis poUicis : it thus corresponds with the annular 
ligament of man, some fibres of which are derived from the 
fl. c. u. The deeper tendon expanded upon the palmar aspect 
of the carpal bones. 

Palmaris longus in Oryct. was merged in the flexor digito- 
rum sublimis. — In Phoca it arose not from the inner condyle of 
the humerus but from the inner side of the olecranon where 
some of its fibres were continuous ^ith those of the post-glenoid 
portion of the triceps. It expanded into the palmar fascia and 
sent a division to each of the three middle digits. These were 
continuous with the sheaths of the flexor tendons by their 
superficial fibres, and by their deeper fibres were connected with 
the tendons of the flexor sublimis. A strong process of its 
palmar expansion passed outwards to the margin of the radius, 
carpus and poUex. (PI. vi.) 

Flexor digitorum sublimis (Oryct.) comparatively small 
and imbedded in the much larger fl. dig. profundus. It arose 
from the internal condyle of the humerus and expanded at the 
wrist into a broad tendon which was superficial to the annular liga- 
ment, was connected with the subcutaneous cellular tissue and 
was the only representative of the palmar fascia. From this 
expansion a tendon passed to each of the four digits. Over the 
metacarpo-phalangeal joints each of these tendons sent oflf a 
superficial expansion which blended with the sheath and cross- 
bands of the deep flexor tendon ; while the deeper portion of 
the tendon split into two, which separated, embraced the deep 
flexor, and passed behind it to be inserted into the base and 
sides of the second phalanx. (PL iv.) In Phoca it w^is a very 
thin delicate muscle, arising from a thin fiiscia on the surface of 
the flexor profundus. It terminated in three delicate tendons, 
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which passed to the three middle digits and were disposed as 
usual. They received a few fibres from the palmaris longus. 

Flexor digitorum profundus (Oryct.) very large, arising 
from the inner condyle, the interosseous ligament, and a con- 
siderable pai't of the palmar surface of the radius and ulna, 
so occupying the place of the fl. long, pollicis in man and much 
of that of the fl. subl. dig., and forming a channel in which Ihe 
latter muscle was situated. Its numerous fibres ended in a 
broad tendon which passed under the thick annular ligament, 
separated from it and from the subjacent bones by loose cellu- 
lar tissue, and divided into four- tendons inserted into the 
terminal phalange? of the four digits. Each of these was 
divided by a longitudinal slit near its insertion. (PL III.) In 
Phoca its distribution was much the same ; except that the 
greater proportion of the fibres arising from the radius passed 
to the 1st digit, constituting a representative of the fiexor 
longus pollicis, which did not exist as a distinct muscle. 

The typically complete arraugement of the long flexors of the 
digits appears to be, as we find it in man, in three layers superimposed 
upon one another, viz. a superficial layer, consLsting of the paZmaria 
longus, which forms the palmar fascia, and is connected with the 
sheaths of the deeper strata and with the fibrous tissue of the cutis ; 
a middle layer, consisting of the flexor sublimia digitorum, which 
passes to the 2nd phalanges of the digits; and a deep layer, consist- 
ing of the fl^exor profundus digitorum and the flexor longus pollicis, 
when it is present, which pass to the terminal phalanges. Of these 
the last, or deepest, layer is the most constant, though it sometimes 
fidls to pass to the first digit. The other two vary a good deal in the 
degree of their development, being sometimes very small, or more or 
less imperfect, or blended, as in Orycteropus, or partially united, as 
iu Phoca; or the middle layer may be blended with the deepest 
layer. Often they fail to extend to the 1st and the 5th digits, as in 
Phoca, or to oue of them. The comparison of them with the cor- 
responding muscles in the hind limb is interesting (p. 316). 

Lumbncales, in Oryct., passed from the palmar surface of 
the broad tendon of the preceding muscle to the radial sides of 
the four digits. — In Phoca they were absent. 

Flexor minimi digiti. In Phoca there was a distinct tendon 
passing from the internal condyle of the humerus to the 
unciform bone, where it was blended with tendinous fibres (fl. 
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brevis minimi digiti) passing to the second phalanx of the 5th 
digit. 

Abductor minimi digiti (Oryct.) from ukiar side of meta- 
carpal to ulnar side of first phalanx. 

Interossei (Oryct.), three palmar — one on the ulnar side of 
2nd digit and one on the radial side of each of the 4th and 5th 
digita They were all attached at the bases of the metacarpals ; 
and the origin of that of the 5th digit extended over the others. 
There were four dorsal attached to the sides of the metacarpals, 
though still rather on the palmar than the dorsal aspects ; one 
passed to the radial side of each of the 2nd and 3rd digits 
and one to the ulnar side of each of the 3rd and 4th digits. 
There was therefore an adductor and an abductor of each digit 
In Phoca there was also an abductor and adductor of each 
digit ; but all were on the palmar rather than the dorsal aspect. 

The typical arrangement of these deep muscles (interossei, adduc^ 
tors and abductors) I think is as follows : a muscular belly lies upon 
each side of each metacarpal, the two beUies being approximated, or 
united, on the palmar surface of the metacarpal at the middle and 
proximal parts. Towards the distal part they diverge ; and each is 
attached to the side of the sesamoid body, so constituting a short 
flexor, while some of the fibres pass upon the sides and dorsal aspect 
of the phalanges. These have the effect of abducting or adducting, 
as the case may be, and, to a certain extent, of extending the digit ^ 
In the instance of the Ist and also in that of the 5th digit, but of 
the 1st more particularly, the sesamoidal or flexor portions are 
more distinct from the phalangeal or abductor and adductor portions 
than in the remaining digits. Hence we find, not unfrequently, in. 
the case of one or other, or both, of these digits an abductor and an 
adductor separate from the short flexor. In the remaining digits, 
indeed (and it may be so in the first and fifth), the sesamoidal por- 
tions are often wanting or nearly so. Moreover, some of the fibres 
passing to the phalanges may, and often do, extend further upon the 
palmar surface of the limb, gaining attachment to (t. e. origin from) 
the carpals or to some other of the metacarpals besides their own. 
This is particularly the case with the muscles passing to the ulnar 
side of the 1st and to the radial side of the 5th digit. These two not 
unfrequently meet and so cover the others, and their efficiency in a|>- 
proximating the two marginal digits is thus materially increased. 
The muscles passing to the radial side of the 4th digit and to the 

^ This arrangemeut is very clearly seen in the Rabbit, the flexor portioDS 
passing to the sesamoid bones being distinct from the abductor and adductor 
portions passing to the sides and dorsum of the phalanges. 
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nfaiar side of the 2iid oftco do the aune thou^ to m las extent 
The othen, that in, thoee paawng to the afauu- sides of the 3id snd 
4th and to the radial sides of the 3nd and 3rd digits, extend some- 
what upon the donal aspects of their respectiTe metacarpals and 
may aoqoire an attachment to the adjacent metacarpalsL In other 
wordsy those mnsdes which pass npon the pahnar aspect, and may 
be supposed to be associated with the flexor mnsdes in their action, 
have the effect of approximating the digits towards a line corrsspond- 
ing with the axis oi the 3rd digit; whereas the mnsdes which pass 
npon the dorsal snrfiux^ and may be snj^xised to be associated with the 
extensors in their action, hare the effect of abducting the digits from 
that line. Thus the palmar interossei ccoperate vith the flexors in 
the combined movements of flexion and approximation of the digits, 
while the dorsal interossei cooperate with the extensors in the com* 
bined moTements of extension and s^Miration of the digits; and we 
thus find a reason for that arrangement of the interofisei, which is 
Tery regular and which is very marked in the human hand where the 
lateral movements are free, though it is leas marked in most of the 
lower animals. Indeed, in many of the latter the interossei are 
limited to the palmar aspect or extend very little towards the 
doiBum. 

Bupinatcr longus arose in both from above the internal 
Bupra-condyloid ridge. In Ortct. it formed a prominent ridge 
at the bend of the elbow ; and its tendon was partly expanded 
upon the back of the carpus and metacarpus. (H. in.) The 
deeper fibres of the tendon were attached to the ridges of the 
radius projecting between the extensor tendons; and some of 
them were inserted into the trapezium. In Phoca it was 
inserted into the projecting upper margin of the radius near 
the wrist*. 

Supinator brevia in both, as in man, but larger, and extend- 
ing further down the radius. 

Extensor carpi radialis, one muscle arising from the 
external supra-condyloid ridge beneath the preceding. In 
Obyct. it was inserted into the radial side of the 3rd meta- 
carpal in the position of the ext. a r. brevior of man. — 
In Phoca it divided as it passed over the wrist into two tendons 
of unequal size. Of these the smaller was attached to the 
radial side of the 1st metacarpal, and the larger to the radial 
side of the 2nd metacarpal. (PL vi.) 

^ There was no trace of the second deeper portion of this muscle described by 
Meckel (l. e. 535). 
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Extensor carpi uinaris (Oryct.), from the outer condyle, 
from the wide outer surface of the olecranon and from the shaft 
of the ulna. Its tendon divided to be inserted into the 4th and 
5th metacarpals, the larger portion going to the former. — 
In Phoca it had a slight origin from the olecranon, in addition 
to that from the outer condyle, and was inserted into the ulnar 
margin of the 5th metacarpal, serving to adduct this digit and 
so to expand the paddle. 

Extensor communis digitorum (Oryct.) consisted of four 
tendons derived from two bundles of muscle which arose, close 
together, from the outer condyle of the humerus. The tendons 
were joined at the wrist and passed to the four digits, each 
sending the deeper portion of its substance to the base of the 
second phalanx while the more superficial part ran to the base 
of the terminal phalanx. In Phoca there were two muscles 
arising from the external supra-co^dyloid ridge, one above the 
other. Their tendons passed through distinct grooves on the 
back of the radius ; and each supplied the outer four toes. The 
one {extensor communis digitorum) arose rather the higher, 
passed as one tendon over the carpus, and expanded web-like 
on the metacarpus ; and its four tendons ran along the radial 
side of the back of the phalanges ; so that it served to adduct 
the several digits to the poUex as well as to extend them. 
The other {extensor secundus digitorum) arising lower than, and 
lying on the ulnar side of, the communis, divided into four 
tendons about the middle of the forearm. These crossed beneath 
the tendons of the primus (two of them at least), and ran along 
the ulnar side of the back of the phalanges; so that they 
served to abduct the digits from the poUex as well as to 
extend them. The tendon to the 5th digit was larger than the 
others. (PL vi.) 

Extensor annularis in Oryct. arose from the outer condyle, 
external to the ext. communis. It had a strong tendon which 
ran beneath the tendon of ext. c, sent oflf a band to the base of 
the 1st phalanx of the 4th digit and ran on to the ulnar side of 
the base of the 2nd phalanx, close to the insertion of the 
deeper portion of the tendon of the ext. c. 

Extensor minimi digiti (Oryct.) arose from the outer con- 
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dyle external to the preceding and was inserted, much in the 
same way as it, into the idnar side of the 1st and 2nd phalanges 
of the outer two digits. 

JExtensor indicis (Oryct.), from the surface of the ulna 
beneath the ext. communis, divided into two tendons, of which 
one ran to the ulnar side of the first phalanx of the index or 
2nd digit, and the other to the radial side of the first phalanx 
of the middle or 3rd digit 

Extensor ossia metacarpi polUcis (Oryct.), a large muscle 
arising from the back of the radius and ulna, in the usual position 
of the extensors of the pollex in man, and passing superficially 
to the ext. c. radialis to be inserted into the trapezium which is 
the only rudiment of the pollex and which lies on the radial 
side of the base of the index metacarpal. In Phoca it arose 
from the outer surface of the olecranon, passed in a deep 
groove on the edge of the radius, and was inserted into the 
radial margin of the proximal end of the 1st metacarpal, dis- 
tinct from and on the radial side of the tendon of the ext. c. 
radialis. 

JExtensor primi intemodii pollicis (Oryct.), absent. In 
Phoca it arose from the olecranon beneath the preceding, 
passed in a groove of the radius, close to but distinct from the 
extensor digitorum communis, and was inserted into the back of 
the first phalanx of the pollex. 

Extensor secundi internodii poUids, absent in both. 

The typical arrangement of the extensora of the digits is in 
three sets of mnsoles. The first set is represented by the Extensor 
communis diffUorum arising from the iiidial side of tbe limb and 
passing over the backs of the phalanges to the terminal phalanges 
of the four outer digits. The tendons lie on the middle of the digits 
and extend on their radial and partly also on their ulnar side. The 
second set is represented by the Extensor secundum of the Seal and 
by the separate extensors of several digits in Orycteropus and other 
animals, and the extensor minimi digiti of man\ These lie on the 
ulnar side of the common extensor; and their tendons pass more 

^ A smaU muscle lately pointed out to me by Mr Carver in our dissecting 
room, in the body of an adult man, was probably also a representative of this 
extensor secundus. It arose as a flat fleshy belly from the lower margin of the 
radius, on the ulnar side of the groove for the extensor of the terminal 
phalanx of the pollex, and ended in a thin tendon which joined the ulnar side of 
the extensor tendon of the 3rd digit. 
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on ihe ulnar tiide of the phalanges. Such of them as' cross the 
tendons of the common extensor pass beneath them in so doing. 
This second set appears to coiTespond with the extensor brevis digi- 
torum pedis. The third set consists of the muscles which pass from 
the ulnar side obliquely across, beneath the two preceding sets, to 
the first and becond digits, commonly to the firat only, on the radial 
side. This set appeal's to correspond with the extensor longus pollicis 
and some of the peronei in the hind limb. 

The extensor tendons differ from the flexors in passing to the 
lateral as well as the median parts of the phalanges, which enables 
them to act as abductors and adductors as well as flexors of the 
digits; and it may be remarked that these lateral movements are 
associated with extension rather than flexion, attain their maximum 
in the extended and are at their minimum in the bent position. This 
ia very obvious in the human hand. 

Hind Limb. 

JPsoas magnus (Oryct.) much as in man. In Phoca it arose 
from the lumbar transverse processes and last rib. The greater 
part of its fibres were inserted into the brim of the pelvis in 
front of the hip-joint ; some of them were continued down the 
inner side of the thigh, and inserted into the large rough supra- 
condyloid ridge. These were chiefly the fibres that arise low- 
est down, and which had therefore a nearly horizontal course \ 

There is no distinct internal trochanter in the Seal, and 
none of the fibres either of the psoas or iliacus internus are 
inserted in that situation. 

Psoas parvus in each was large, arose from the bodies of the 
lumbar vertebrae and, slightly, from the edge of the hindmost 
rib, and was inserted into a projecting process of the pubes in- 
ternal to the psoas magnus. 

Iliacus internus (Oryct.) extended lower down the femur 
than in man. In Phoca it was represented only by a few fibres 
passing from the anterior surface of the ilium (internal to the 
attachment of the large quadratus lumborum which occupies 
almost all this surface of the ilium), and joining the psoas in 
the thigh". 

^ It may be a question'whether these fibres, arising low down and passing 
to the femur, appertain to the psoas or to the iliacus. In the Kabbi^ a muBcuhur 
mass arising from the same part (the body of the last lumbar vertebra) is dis- 
tinct from the psoas, but joined with the remainder of the iliacus which arises 
from the outer surface of the ilium. 

* Meckel describes the iliacus internus in the Seal. Duvernoy appears not 
to have found it; and indeed its existence as a separate muscle may be quea? 
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Gracilis (Oryct.) very broad from the symphysis and adja- 
cent part of the pubes, over the inner side of the thigh, expand- 
ing upon the inner side of the knee, leg, ankle, and foot. Its 
hinder mai'gin, united with the semimembranosus, formed a thick 
band attached to the ligaments beneath the internal malleolus. 
(PI. rv.) In Phoca it was also very broad and covered the sym- 
physis pubis, being continuous with the muscle of the opposite 
side. The chief direction of its fibres was transverse ; but they 
radiated as they approached the leg, the upper fibres ascending 
nearly to the knee, and the lower fibres descending to the inner 
ankle, covering the interval between the internal malleolus and 
the OS calcis, and extending as a fascial expansion over the plan- 
tar fascia and muscles. Many of its fibres were inserted at right 
angles, or nearly so, into a tendon which ran along its fore part 
parallel with the tibia. This tendon passing the inner ankle, 
was continued, on the plantai* aspect of the hallux, into a ten- 
don which represented the flexor brevis and the adductor hal- 
lucis and was inserted with them into the base of the first 
phalanx of the hallux; some of its fibres extending to the 
distal end of that phalanx. In one foot of this Seal the hinder 
margin of the gracilis tendon was also thick, and formed or 
contributed to form the superficial flexor tendon of the fifth 
digit. 

Pectineus (Oryct.) from the margin of the pubes, internal 
to the gracilis, over the inner side of the thigh and knee in 
front of the gracilis. 

Adductores (Oryct.), a considerable mass in three divisions, 
ma^nus, langu^, and brevis. They arose from the lower part of 
the circumference of the obturator hole and were inserted into 
the linea aspera. Many of the fibres of the two sides met 
beneath the pubes behind the gracilis. In Phoca the muscles 
of the front of the abdomen overhung the knee ; and when 
these were removed a wide deep chasm was exposed between 
the long pubes, on the one side, and the thigh, knee, and leg, on 
the other. This chasm was crossed behind by a large muscle 

tioned. Meckel describes the psoas parvus as being larger and the psoas magnus 
as smaller than I have represented them. In other respects his account coincides 
with that in the text Vergl, Anat. in. 591. 
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passing from the side of the symphysis pubis to the front of 
the upper part of the leg and knee beneath the gracilis. It 
may perhaps be regai-ded as an Adductor magnus. At the fore 
or narrow part of the chasm were two other adductors passing 
from the rough processes on the front of the pubes, internal to 
the psoas parvus, to the hinder surface of the femur. (There 
is no linea aspera as well as no lesser trochanter in this 
animal.) 

Sartariua (Oryct.) small, had no connection with the ilium 
but arose from the hindmost rib, just external to the psoas, 
passed under the crural arch, and sent some fibres in company 
with the pectineus, over the knee. The greater part of its 
fibres, however, were lost in a tendinous expansion covering 
the vastus intemus, and descending between it and the ad- 
ductors to the linea aspera. In Fhoca it passed from just 
beneath the anterior spine of the ilium to the upper surface of 
the patella. 

Quadriceps (Oryct.) arose as in man. The tendo patellae 
was broad and inserted into the tubercle projecting from the 
line of confluence of the tibia and fibula as well as into the 
tuber tibiae. In Phoca the muscle was large and attached to 
the front of the iUum above the hip-joint, also to a rough sur- 
fsyce which seems to represent the anterior spine of the ilium, 
as well as to the femiu*. 

Buttock and back of hinder Limb. 

Olutosus mcucimvs (Oryct.), a very broad and strong muscle 
arising from the whole of the crest of the ilium as well as from 
the sacral and several of the caudal spines. It almost enveloped 
the thigh. Its foremost fibres which might perhaps be called 
tensor vaginas femoriSf arising from the lower margin of the 
ilium beneath the ant. sup. spine, passed on to the fore and 
inner part of the thigh. The middle portion of the muscle was 
spread out over the outer side of the thigh, the knee, and the 
leg, reaching nearly to the heel The hindermost fibres wound 
beneath those in front of them, giving a thick margin to the 
muscle, and reached the hinder and inner part of the thigh. 
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knee and leg. All these widely disposed and strong fibres 
were inserted into the various parts of the fascia of the thigh, 
knee and leg, and, as I have said, nearly ensheathed the limb. 
The deeper fibres of its middle part were in great measure 
inserted, as in man, into the projecting ridge on the outer side 
of the shaft of the femur; while some of them passed into the 
fascia covering the vastus extemus, and so formed a stratum 
beneath the more superficial layer of the muscle. (PI. V.) 

Thus the glutseus acts as a powerful retractor of the whole 
limb, of the leg and thigh at least, and contributes to strengthen 
the backward movement of the foot in scrapping. In Phoca 
it arose from the back of the crest of the ilium, the sacral spines, 
and the sacro-iliac ligaments, and was attached to the trochanter 
and the external supra-condyloid ridge of the femur, while its 
lower part expanded over the knee-joint. Some of its fibres 
were continuous with those of the vastus extemus. (PI. vi.) 

Glutceus medius (Oryct.) from the outer surface of the 
ilium, beneath its crest, to the broad truncated upper surface 
of the trochanter. In Phoca it was small from the hinder and 
under surface of the ilium to the top of the trochanter. 

Olutoms minimvs (Oryct.) scarcely distinguishable from the 
preceding, In Phoca it was large, passing from the concave 
binder surface of the ilium to the fore part of the great 
trochanter. 

Pyriformis, in both, as in man. Obturatores, large. Gemelli 
were disposed in Oryct. as iu man, but were scarcely distin- 
guishable from the obturators in Phoca. Qvxidratus femoris, 
not a distinct muscle in either. 

Biceps flexor cruris (Oryct.) consisted of one portion only, 
passing from the posterior inferior spine of the ilium, the ilio- 
sacral ligament, and the lateral part of the sacrum, to the lower 
part of the back of the leg, where it blended with the tendo 
Achillis and was inserted with it into the os calcis. (PL IV.) In 
Phoca it consisted of two portions — (1), arising from the tuber 
ischii radiated into a broad muscle, the thin tendon of which 
was spread out over the fibula and fore part of the leg, reaching 
as low as the ankle; (2), a muscular strap from the under surface 
of the sacro-iliac ligament and sacrum crossed deeper than the 
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first portion and passed down to the outer malleolus and th^ 
sheaths of tlie extensor tendons of the foot\ 

Semimembranosus (Oryct.) from the broad outer surface 
of the tuber ischii and the side of the tail to the upper part of 
the inner side of the leg. 

Semitendinosus (Oryct.) arising from the tuber ischii above 
the semimembranosus, crossed the latter at an acute angle, and 
descended beneath it to the inner side of the leg. Its lower 
maigin'was attached strongly to 'the ligaments behind the inner 
malleolus. 

In Phoca I could not distinguish between these two muscles 
in any part of their course. They arose from the sides of the 
three foremost caudal vertebraB, their fibres meeting those of 
the opposite side above the tail. They formed a broad oblong 
muscle, the tendon of which was expanded over the upper half 
of the tibia. 

Paplitceus, in both, large and disposed as in man. 

Oastrocnemius (Oryct.) had three heads : (1) from the outer 
condyle of the femur with a sesamoid bone in its tendon; 
(2) from the inner condyle of the femur; (3) from the head of 
the fibula by a thin tendon. It formed a broad muscle covering 
the back of the leg; and its chief insertion was into the pro- 
jecting point of the os calcis. Tlie greater number of the 
fibres which arose from the fibula crossed beneath the rest of 
the muscle, and were inserted into the fascia at the back of the 
leg and the side of the tibia. Those fibres which formed the 
innermost part of the outer head and so corresponded with 
the PUmtaris of man were placed deeper than the rest of that 
belly in the leg; and the greater number of them crossed 
behind it to its inner side, passed by the inner side of the tendo 
Achillis, expanded upon the extremity of the heel-bone covering 
the insertion of the tendo Achillis into it, and were continued 
into the plantar fascia. This plantar fascia was disposed much 
as in man, and was connected with the sheath of the flexor 
tendons, and so with the heads of the metatarsal bones and the 

^ The continuation of the tendinous fibres of the biceps into the sacro-sciatio 
ligament of man is a representative of this second origin of the muscle in the 
Seal, and of the similar origin in Orycteropus. 

VOL. II. 21 
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phalanges. The deeper portions of each diviaiony however, 
except in the case of that to the pdAei^ split and passed on 
either side of the deep flexor tend<m; (just as do the divisions 
of the short flexor in man whidi they no doubt represent) to be 
inserted into the base of the second phalanx. It may be added, 
that having passed to the upper surface of the tendon, in each 
instance, they united, thus quite embracing it, and again 
separated. 

In Phoca the Odsirocnemitu arose as usual from the con- 
dyles of the femur and the inner maxgin of the upper part of the 
tibia, and had no connection with the fibula. Its tendo Achillis 
was inserted into the heel-bone. The inner and deeper portion of 
the outer head formed the Plantaria* This was a distinct muscle 
beneath the gastrocnemius. Its tendon passed over the heel on 
the inner side of the tendo Achillis and was continued into the 
sole, where it formed a fascial expansion beneath that of the 
gracilis, and closely connected with the expansion of the flexor 
digitorum. The greater part of it, however, was, on the left 
side, continued as the superficial flexor tendon of the 4th and 
5th digits. On the right side it formed the superficial flexor of 
the 4th digit only, the superficial flexor of the 5th digit, on this 
side, being derived from the gracilis. (PI. vi.) 

The disposition of the plantaris in these animals, and especially 
in OiycteropuB, indicates that it is in them the homologue of the plan- 
tarisy plantar fascia and flexor digitorum brevis of man and that it, 
and therefore these three, may he regarded as serially homologous 
with the palmaris, the palmar &scia, and the flexor digitorum subli- 
mis of the fore limb. The tendency of the latter muscle to di8ap[>ear, 
as observed in these animals and especially in the Seal, is in harmony 
with the more or less complete absence of the muscular fibres of the 
flexor digitorum brevis ; and its close connection with the flexor pro- 
fundus in the Seal is in interesting harmony with those offsets of the 
flexor digitorum pedis in that animal (see below), which represent 
parts of the flexor brevis. 

Tibialis posticus (Oryct.) from the back of the tibia and 
the back of the head of the fibula. It descended in two tendons 
on the inner side of the tibia. Of these the superficial, from 
the tibial part of the muscle, sent a slip to the flexor digitorum, 
and another to the plantar fascia, and was continued along the 
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inner side of the navicular and cuneiform bones to tho inner 
side of the head of the first (hallux) metacarpal, sending a slip on 
to the inner side of the base of the first phalanx* The deeper 
tendon, from the fibular part of the muscle, was inserted into the 
hinder part of the scaphoid bone. (PL iv.) In Phoca it arose 
from the interosseous ligament and the tibia, beneath the flexor 
digitorum. It was inserted (1) into the scaphoid ; (2), by a dis- 
tinct slip, into the inner side of the proximal part of the 1st 
metacarpal ; (3) a considerable portion of its tendon extended 
into the ligaments under the tarsus and into the tendinous 
structure which represents the short muscles of the hallux. 

(PLVL) 

Flexor digitorum (Obyct.) large from the head and back 
part of the fibula^ in the place of the fl. long. poll, of man, from 
the deep interosseous space and the inner edge of the tibia by 
an expansion covering the tibialis posticus. It passed beneath 
the annular ligament, formed a broad thick tendon in the sole, 
which divided into five tendons passing to the terminal pha- 
langes of the five digits, each presenting, as in the case of the 
fl. dig. prof, of the fore limb, a longitudinal slit previous to its 
insertion. 

In Phoca the Flexor digitorum descended the back of the 
leg in two bellies, one occupying the position of the flexor 
longus poUicis of man and arising from the back of the fibula, 
and the other that of the flexor digitorum and arising from the 
back of the tibia and also of the fibula, so covering the tibialis 
posticus. The former was much the larger, and its tendon 
passed over the groove in the backwardly projecting astraga- 
lus. The tendon of the latter portion accompanied that of the 
tibialis posticus behind the inner malleolus. The two tendons 
united into a broad flat band from which two tendons passed to 
each of the digits except the 5th. These tendons stood in the 
relation of superficial and deep flexor tendons. The superficial 
tendons were connected with the sheaths ; and their deeper 
or upper strata passing in the sheaths, divided to give passage 
to the deep flexor tendons, were continued along the plantar sur- 
face of the first phalanges between the deep flexor and the pha- 
langes, and were inserted into the base of the second phalanges. 

21—2 
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phalanges. The deeper portions of each dhidion, however, 
except in the case of that to the pd&ez, split and passed on 
either side of the deep flexor tendon; (just as do the divisions 
of the short flexor in man which they no doubt represent) to be 
inserted into the base of the second phalanx. It may be added, 
that having passed to the upper surface of the tendon, in each 
instance, they united, thus quite embracing it, and again 
separated. 

In Phooa the Oastrocnemius arose as usual from the con- 
dyles of the femur and the inner margin of the upper part of the 
tibia, and had no connection with the fibula. Its tendo Achillis 
was inserted into the heel-bone. The inner and deeper portion of 
the outer head formed the Plantaris, This was a distinct muscle 
beneath the gastrocnemius. Its tendon passed over the heel on 
the inner side of the tendo Achillis and was continued into the 
sole, where it formed a fascial expansion beneath that of the 
gracilis, and closely connected with the expansion of the flexor 
digitorum. The greater part of it, however, was, on the lea 
side, continued as the superficial flexor tendon of the 4th and 
5th digits. On the right side it formed the superficial flexor of 
the 4th digit only, the superficial flexor of the 5th digit, on this 
side, being derived from the gracilis. (PL vi.) 

The disposition of the plantans in these animals, and especially 
in OiycteropuB, indicates that it is in them the homologue of the plan- 
tarisy plantar fascia and flexor digitorum brevis of man and that it, 
and therefore these three, may be regarded as serially homologous 
with the palmaris, the palmar fascia, and the flexor digitorum subli- 
mis of the fore limb. The tendency of the latter muscle to disapjiear, 
as observed in these animals and especially in the Seal, is in harmony 
with the more or less complete absence of the muscular fibres of the 
flexor digitorum brevis ; and its close connection with the flexor pro- 
fundus in the Seal is in interesting harmony with those offsets of the 
flexor digitorum pedis in that animal (see below), which represent 
parts of the flexor brevis. 

Tibialis posticus (Oryct.) from the back of the tibia and 
the back of the head of the fibula. It descended in two tendons 
on the inner side of the tibia. Of these the superficial, from 
the tibial part of the muscle, sent a slip to the flexor digitorum, 
and another to the plantar fascia, and was continued along the 
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inner side of the navicular and cuneiform bones to tho inner 
side of the head of the first (halluz) metacarpal, sending a slip on 
to the inner side of the base of the first phalanx* The deeper 
tendon, from the fibular part of the muscle, was inserted into the 
hinder part of the scaphoid bone. (PL iv.) In Phoca it arose 
from the interosseous ligament and the tibia, beneath the flexor 
digitorum. It was inserted (1) into the scaphoid ; (2), by a dis- 
tinct slip, into the inner side of the proximal part of the 1st 
metacarpal ; (3) a considerable portion of its tendon extended 
into the ligaments under the tarsus and into the tendinous 
structure which represents the short muscles of the hallux. 

(PLVL) 

Flexor digitorum (Obyct.) large from the head and back 
part of the fibula^ in the place of the fl. long. poll, of man, from 
the deep interosseous space and the inner edge of the tibia by 
an expansion covering the tibialis posticus. It passed beneath 
the annular ligament, formed a broad thick tendon in the sole, 
which divided into five tendons passing to the terminal pha- 
langes of the five digits, each presenting, as in the case of the 
fl. dig. prof, of the fore limb, a longitudinal slit previous to its 
insertion. 

In Phoca the Flexor digitorwm descended the back of the 
leg in two bellies, one occupying the position of the flexor 
longus poUicis of man and arising from the back of the fibula^ 
and the other that of the flexor digitorum and arising from the 
back of the tibia and also of the fibula, so covering the tibialis 
posticus. The former was much the larger, and its tendon 
passed over the groove in the backwardly projecting astraga- 
lus. The tendon of the latter portion accompanied that of the 
tibialis posticus behind the inner malleolus. The two tendons 
united into a broad flat band from which two tendons passed to 
each of the digits except the 5th. These tendons stood in the 
relation of superficial and deep flexor tendons. The superficial 
tendons were connected with the sheaths; and their deeper 
or upper strata passing in the sheaths, divided to give passage 
to the deep flexor tendons, were continued along the plantar sur- 
face of the first phalanges between the deep flexor and the pha- 
langes, and were inserted into the base of the second phalanges. 

21—2 
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In the caae of the pollex the superficial tendon did not diyide 
as in the other toes, but was inserted along the fibular side 
of the 1st phalanx, the prolongation of the tendinous represen- 
tative of the flexor brevis poUicis being continued along the 
planter surface of the phalanx between it and the deep flexor. 
The tendons of each muscle (fl. 1. p. and fl. dig.) contributed 
«ome fibres to each of the tendons (with the exception presently 
to be mentioned), but the deep tendons were derived mainly from 
the flexor longus poUicis, the flexor digitorum being distributed 
chiefly to the superficial tendons. The superficial tendon of 
the 4th digit was in one foot, and that of the 5th in both, 
derived from the plantaris. 

The typically complete arrangement of these flexors of the digits 
appears to be in three layers similar to and homologous with thoee 
of the corresponding muscles in the fore limb (p. 304). Thus the 
superficial layer consists of the plarUarUy which forms the plantar 
fascia and is connected with the sheaths of the tendons of the deeper 
layers and with the fibrous tissue of the cutis. The middle layer 
consists of the Jlexor brevis digitorwm^ which passes to the second 
phalanges of the digits. The deepest layer consists of the Jlexor 
Umgus digitorum and Jlexor longtu poUicis; these two, as in the fore 
limb, being rarely separate except in man ; and even in him they are 
not completely separate, inasmuch as they are connected by a tendi- 
nous slip, the reminder and representative of the closer union in 
other animals. Moreover, the two superficial layers are variable as 
to the distinctness of their development. The middle layer often does 
not extend beyond the region of the foot. Often it is more or less 
blended with (it might be expressed arises from) the deepest, or, as 
in Orycteropus, with the superficial layer, or, as in Phoca, with both 
the deep and the superficial layers; and one or both of the superficial 
layers often fail to pass to certain of the digits, more particularly to 
the Ist or the 5th or to both. In Phoca, as we have seen, they do not 
pass to the 5th and pass to one side only of the 1st digits The con- 
tinuity between the crural and pedal parts of the superficial layer, 
though interrupted in man at the heel, causing a division into planta- 
ris muscle with tendon and plantar fascia, is commonly maintained in 
other mammals. The rule of the peiforating relation of the tendons 
of the two deeper layers is observed with remarkable constancy in 
both limbs. 

^ It wiU be observed that in Phoca the components of the middle layer arise 
in both fore and hind limbs chiefly from the deep layer. 

An interesting illustration of tiie homology of the flexor sublimis in the fore 
limb with the flexor brevis in the hind limb is presented in the Babbit by the 
fact that one part of the former, that to the 5th digit, ascends no further than 
the carpus, where it arises as a fleshy belly from the sheath of the tendons. 
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Immbricales (Oryct.) from between the divisions of the 
flexor tendons to the radial sidea of the phalanges ;— absent in 
Phoca. 

Accessorius (Oryct.) represented by a tendinous band pass- 
ing from the outer side of the os calcis and joining the broad 
tendon of flex. dig. before its division. In Phoca it was a 
considerable fleshy mass passing from beneath the groove of the 
peroneus longus to the tendon of the plantaris. 

Abductor and Flexor brevis hcMuda not present in either, 
or represented only by tendinous structure. The abduction of 
the hallux was effected to a greater or less extent by the 
tibiales muscles. 

Adductor haUuds (Oryct.) from the head of the middle 
metatarsal to the outer side of the first phalanx of the hallux ; 
in Phoca represented only by tendinous structure. 

Adductor minimi digiti (Oryct.) from the middle meta- 
tarsal near preceding muscle to inner side of first phalanx; 
absent in Phoca. 

Abductor minimi digiti (Oryct.) as in man ; absent in 
Phoca. The abduction of this digit was in both effected 
mainly by the peronei 

Interossei were, in both, situated upon the two sides of 
the three middle metatarsals, and passing to the sides of 
the phalanges and the sheaths of the tendons served as ad- 
ductors and abductors of the respective digits. I could scarcely 
distinguish which were 'dorsal' and which 'plantar.' That 
upon the radial side of the 3rd digit in the Seal was very 
indistinct. 

Tibialis anticus (Oryct.) from the usual position on the 
outer surface of the tibia and from the tendo patellae, a broad 
muscle covering the extensor dig. It formed two tendons 
above the ankle. Of these, one was inserted into the internal 
cuneiform bone, and the other into the adjacent part of the 
1st metatarsal. (PL ill.) In Phoca its disposition was much 
the same, the slip to the int. cuneif. was however much smaller 
than that to the metacarpal. (PL vi.) 

Extensor dtgitorum (Oryct.) arose by a strong tendon 
from the outer side of the fore part of the external condyle 
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of the femur and slightly firom between the tibia and fibula. 
It divided into four tendons to the four outer toes. They were, 
however, peculiarly disposed. (PL in.) That to the 2nd digit 
divided on the instep into two, of which the outer passed to 
the outer side of that digit and the inner sent a slip to the 
ext. haUucis and then passed on to the inner side of the 
2nd digit The two portions to the 2nd digit then united, 
forming a tendinous expansion over the first phalanx. Part 
of this expansion was inserted into the base of the 2nd 
phalanx ; while the narrow remaining superficial part was con- 
tinued to the base of the terminal phalanx. The 2nd tendon 
passed to the inner side of the 3rd digit The 3rd tendon 
divided; its inner portion passed to the outer side of the 
3rd digit, and its outer portion to the inner side of the 4th 
digit The 4th tendon passed to the outer side of the 4th 
digit and to the 5th digit. The tendons were disposed on 
the phalanges of the several digits in the same manner as 
on the 2nd. — In Phoca it was disposed much as in man; and 
each of its tendons passed over the first phalanx in three bands 
joined by a web. The middle band was inserted into the 2nd 
phalanx, and the two lateral bands converged to the middle 
of the 3rd phalanx. 

Extensor longus poUiciSf in both, much as in man ; except 
that in Ortct. it received a slip from the ext dig., and in 
the Seal it passed on to the inner side of the head of the 
metacarpal over the insertion of the tibialis anticus, and 
then crossed back again to the outer side of the 1st phalanx, 
along which it ran to the 2nd phalanx. 

Eictenaor brevis digitorum in both arose as in man. In 
Ortct. it had three tendons, which passed to the three 
middle digits joining the long extensor tendons. In Phoca 
it consisted of only two portions, of which one passed to the 
tibial side of the 2nd digit, and the other to the fibular side 
of the 4th digit 

Peronei in Ortct. passed behind the outer malleolus in 
four tendons. One, from the outer part of the fibula, joined 
the extensor tendon on the outer side of the 4th digit; a 
second passed to the process at the outer side of the base of 
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the 5th metacarpal ; and a third passed to the outer side of 
the first phalanx of the 5th digit. The last two arose from 
the part of the fibula occupied in man by the peroneus brevis 
and tertius. The fourth {peronevs longus) followed its usual 
course to the outer side of the base of the 1st metatarsal, but 
sent a slip to the inner side of the base of the 5th metatarsal ; 
and hence it adducted, or drew towards another, these two 
toes. 

In Fhoca the Peroneus longua was attached to the outer 
condyle of the femur ^ as well as to the fibula. It passed 
in front of the outer malleolus, then, in a deep groove \n 
the OS calcis and the cuboid to the 1st metatarsal. Two other 
peronei, from the outer and back part of the upper two-thirds 
of the fibula^ descended behind the outer malleolus, crossed 
beneath the peroneus longus, and passed, one to the base of 
the 5th metacarpal and the other to the base of the outer side 
of the first phalanx of the 5th digit. 

The effect of all the peronei is to abduct the whole foot ; 
and the two short peronei are the main agents in expanding 
the paddle. 

Neck and Tbunk. 

Stemo-mastoid (Oryct.) from sternum and inner fourth 
of clavicle to mastoid ; a slip detached from the sternal portion 
formed the depressor auris. In Phoca it was a thin muscle 
arising from the margin of the epistemum, and inserted by 
a small tendon into the mastoid process*. 

StemO'hyoid (Oryct.) as in man. In Phoca, as it descended 
from its usual position on the hyoid, where some of its 
fibres were continuous with the genio-hyoid, it spread out, 
fanlike, and was attached to the sternum, to the inner tubercle 
of the humerus and to a fascial band (a representative apparently 
of the costo-coracoid aponeurosis) extending between these two. 

This disposition of the muscle shows pretty clearly that the omo- 
hyoid in Man is a deriyative ftom the rtemo-hyoid, that is to say, U 

1 Meckel does not mention this attachment in the Seal, though he oheerred 
it in some other oamiyora. (I. e. 628.) 

* Meckel did not ohserve this mnsde, and therefore Buppoted the stemo* 
mastoid to be absent in the Beal. (I. e. iii. 424.) 
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the homologue of the outer portion of this ' stemo-omo-hyoid ' of 
the Sea]. 

Stemo-thyoid, Mylo-ht/oid, Oenio-hyoid, Oenio-hyo-glossus, 
Hyo-glossvs, Stylo-glossus, Stylo-hyoid (in Oryct.), and Mas- 
seter in both much as in man. 

Digastricus, in both, from the mastgid process to the angle 
and lower margin of the jaw. Near its middle it presented, 
in the Seal, a superficial transverse tendinous division which 
is probably the representative of the more distinct tendinous 
division in inan\ In this animal a portion of it arose from 
the tympanic bulla close to the styloid process, and seemed 
to be the representative of the stylo-hyoid. 

Pterygoid, in Phoca, formed one muscle arising from the 
outer side and edge of the slightly developed pterygoid 
pa;rt of the sphenoid and passing to the inner side of the 
angular part of the jaw. 

Tensor palati, in Phoca, arose from the sphenoid close to 
the anterior and outer part of the tympanum, external to the 
Eustachian tube, passed round the groove in the slightly pro- 
jecting single pterygoid plate, and expanded into the' palate. 

Levator palati (Phoca) from the anterior surface of the 
bulla, near the preceding, radiated into the palate. 

The Eustachian tube just admitted an ordinary probe. Though 
close to these muscles, it was clear that they could act upon it or 
influence the condition of its orifice or tube. 

Scalenus (Oryct.) one large muscle descending from the 
cervical transverse processes down in front of the serratus as 
low as the 6th rib. In Phoca it divided as it descended into 
two portions, of which one was attached to the first rib above 
the pectoralis minor and the other into the 4th and 5th ribs 
above the digitations of the serratus magnus. 

^ In the Guinea-pig, where the mnsole passes farther forward, nearer to the 
Bymphysis, the tendinous division is stiU more marked, inyolving the greater 
number of the fibres ; yet the muscle has nearly a straight coarse from its 
origin to its insertion. 
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DESCRIPTION OF THE PLATES. 

Plate IIL Obtctebopus. The int^^mnentB have been removed 
from the left aide of the neck and the outer part of the left ,arm 
and fpre-€trm, to display. the platysma mjoides. A deeper dissec- 
tion of the right arm and palmar aspect of the fore-arm and paw, 
and of the right leg and foot are also shown. 

P^. m., platysma myoides. /iS^. 2., supinator lohgus./. 

Depr, awr,, depressor auris. AUr, cvar.j attrahens auris. 2>0pn 
lab, inf.^ depressor labii inferioria Bucc.^ buccinator. Lev. lab, 8,j 
levator labii superioria. Lev, n., levator nasi. 

i>., deltoid. Pect,y pectoralis major, cut fibres of B.^ bicepo. 
(7. 5r., ooraco-brachialis. Tr., triceps. X., lumbricL ' FL c u., 
flexor carpi ulnaris. Sup, L, supinator longus reflected. Pr, t, 
pronator teres. FL c. n, flexor carpi radialis. Fl, d, #., flexor 
digitorum sublimis. Fl, d, p., flexor digitorum profundus. 

Tib, a., tibialis anticus. J£xL d,y extensor digitorum longus. 
Fact, p,, extensor pollicia. Fer, /., peroneus longus. Fer,, peroneL 
£xt. d, 6r., extensor digitorum brevis. T,p,y tibialis posticus. 

Plate IV. Dissection of the muscles on the anterior aspect of 
Orycteropus. 

(La/t Side,) Maa,^ Masseter. 

AUr, awr,^ part of attrahens auris to lower jaw beneath condyle. 
Lepr, aur.y depressor auris descending on anterior surfiftce of {St. m,) 
stemo-mastoid. Ext, jug.^ external jugular vein. Trap,^ trapeaduf. 
C. h., cervico-humeral. 

I). J),y deltoid. - Subd., snbclavius. Tri,, triceps. Sup. l.y ifupi- 
nator longus. Sup, 6., supinator brevis. Fxt. c, u,, extensor carpi 
ulnaris. Fxt, min, d,, extensor minimi digit!. Foct. ind,^ extensor 
indicis. Fxt. ann., extensor annularis. Fxt. p., extensor pollicis. 
Fxt. df extensor digitorum. Fxi. e. r., extensor carpi radialis. FaciL 
ind., extensor indicis. 

S.y sartorius. Add., adductors. V, t., vastus intemns. Gr., 
gracilis. T. p., tibialis posticus. T. a., tibialis anticus. PL f,^ 
plantar fascia. Fl. d,y flexor digitorum. PL, plantaris. Ckupr.^ 
g^trocnemius. S. memb.y semi-membranosus. 

{Fight Side,) Digaet., digastricus. Thyr, A., thyro-hyoid. St, h., 
stylo hyoid. St. th. stemo-thyroid. SL A., stemo-hyoid. 

C. hr,y ooraco-brachialis. i?., biceps. D., part of deltoid that 
joins biceps. P. pectoralis major. P.. mm., pectoralis minor. 

Fl, d. «., flexor digitorum aablimis : of the division, to .index 
finger the superficial part connected with sheath of tendon remains ; 
the strong transverse straps are also seen ; in the case of the other 
fingers the superficial part and the transverse straps have been re- 
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moved, showing the remainder dividing and giving paasage to tli^S 
tendons of the deep flexor. 

FL e. r,j flexor carpi radialia^ FL d, p.y flexor digitomm 
fundus. Pr. Ly pronator terea. Fl. e. u., flexor carpi uinaris. TV. 
four portions of the triceps. Sub§c., sub-scapularis. T. m.^ tei 
major. SeaL ani.y scalenus anticus. Subd.y sub-cUvius. PeeL^ 
mifLj pectoralis minor. Ped., peotoralis major. 

Obi e., obliquus extemus. 

Gl, ^ntsBus maximus. S., sartorius. Peei.f pectineoa. Or.p. 



Plate Y. Dissection of the muscles on the posterior aspeot 
Oryoteropus. 

The i^ side shows the more superfieial muscles^ 

AUr. aur.f attrahens anria. Lev.^ levator auris. Re^r.^ retmhenA 
auris. 

Trap., trapesius. Cervioo-humeral is drawn aside by a hook. 

TVi., triceps. 

Lai. d^ latissimus dorsL 

Gl.y gluteus maximus. 

The right tide shows the deeper muscles. 

Temp., temporal musde. Spl,^ splenius. C. h,, cervioo-humeraL 

Lev. ee., two portions of levator scapuln. Bh. min,, rhomboideus 
minor. 

Fxt d., extensor digitorum. Fxt. c r., extensor carpi radialis. 
Sup. l.j supinator longus. 2>., deltoid, the portion (€ the deltoid in- 
serted into the humerus divided and reflected. 

T.f the terminal part of (Tri.) the scapular division of £he triceps 
reflected to show its insertion into the distal part of the olecranon. 
Tr.f the humeral division of the triceps inserted into the upper part 
of the olecranon. 

Subd.j sub-clavius appearing from beneath the davide and at- 
tached to the fascia covering the supra-spinatua. 

T. mtn., teres minor. S. se., suprarscapularis. 

Serr., serratus magnus anticus. Bh., Rhomboideus. Lang, d.^ 
longitudinalis dorsi S. I., sacro^lumbalis. 

Gl. med., gluteus mediua. Gl. m. (1), origin of gluteus maximus 
from mai^gin of ilium beneath the anterior superior spine. Gl. tn. (2), 
deeper portion of gluteus maximus attached to femur and expanding 
over knee. The proximal part, or origin, has been removed. 

S. memb., semi-membranosus. S. lend., serai-tendinosus. V. ext.^ 
vastus extemua R., rectus femoris arising from ilium. Bi., biceps 
flexor cruris. Gastr., gastrocnemius. 

Plate VL Beau Fig. 1. Musdes on hinder aspect, letters as 
above. Fig. 2. Musdes on anterior aspect Fig. 3. Musdes of face 
and ear. 
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NOTE ON THE ANATOMICAL DEVELOPMENT OF 
THE RUMINANT STOMACH. By J. Qedge. PI. vii. 
Figs. 1 to 4. 

Comparative Physiologists, in treating of the ruminant 
stomach, lay great stress on the early development of the fourth 
or true stomach. The food of the new-bom lamb being fluid, 
no cud-chewing is required ; and hence this fact has teleological 
significance. Upon examining the stomach of a foetal calf 
shortly before birth, and observing how greatly the fourth 
stomach surpassed in size the other three, I became convinced 
of the truth of this statement, and shortly afterwards on ex- 
amining a foetal calf in the fourth month, I expected to confirm 
my previous observation. Such, however, was not the case; 
at this period the first stomach was distinctly the largest. 
Treatises on the subject only led me to infer that the fourth 
stomach in the foetal state always exceeded the other three in 
development So wishing to explain this discrepancy, I hftve 
this year made a point of examining the stomachs ci all the 
foetal ruminants used in my histological researches ; and the 
result arrived at is, I think, of sufficient interest to merit a 
note here. 

These observations have all been made on foetal lambs. 
The stomachs have been carefully filled with fluid without 
removing the peritoneum so as to separate the cavities ; and any 
incorrectness or inference that might have been drawn from 
unequal distention of the several parts of the organ has gene- 
rally been guarded against by examining the stomach of the 
second foetus — an advantage gained by using this particular 
ruminant Tolerably accurate outlines drawn ¥rith mechanical 
aid are appended in PL in. In the place of giving the supposed 
age the length of the foetus is in each case indicated. 

Fig. 1. Stomach, natural size. Foetus, 2^ inches. Here 
the four cavities are very nearly of equal size. No evident pre- 
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ponderance of one cavity over another could be made out. In 
only one instance have I had the opportunity of examining the 
foBtus at an earlier period ; and then the same relative propor- 
'tion existed. 

Fig. 2. Stomach, natural size. Foetus, 5^ inches. In this 
case the first stomach (paunch) was seen at once to be nearly 
twice the size of the other three cavities put together. K we 
call the 1st, 2nd^ 3rd, 4th cavities a, b, c, d respectively, their 
relative capacity may be briefly indicated thus : a=^5d, b=^d. 

It is difficult to understand the purpose of this great develop- 
ment of the paunch at this very early period. It may, however, 
be accounted for by the fact that during the apparent pause in 
the development of the fourth cavity the glandular structure of 
this the true stomach is being laid dowa The structure of the 
walls of the paunch is comparatively ill-developed even at birth. 
The paunch of a foetus ten inches in length was still obviously 
the largest cavity. 

Fig. 3. Stomach, one-fourth of natural size. Foetus, 13 
inches. Here the fourth has slightly exceeded the first in 
size. 

Figi 4. Stomach, one-fourth, of natural size. Foetus, 21 
inches. In this instance, we see the proportion of the cavities 
just before birth, aoid the preponderance of the fourth cavity is 
obvious. 

Ahazomioal Sohools, Cavbbumb. 



ON THE FUNCTIONS OF THE BUCCAL BRANCH 
OF THE FIFTH NERVE. By James Bankart, M.B., 
Demonstrator of Anatomy y Guy's Hospital, 

The nervous supply to the Buccinator has been for some 
time the subject of argument, the difficulties in the way of 
absolute proof in man being great. It could only occasionally 
happen that an opportunity of making any observations on the 
functions of the nerves supplying it would offer itself; and the 
question is so constantly arising both in anatomical and clinical 
teaching that I have thought that any evidence bearing upon it 
would be useful, and, for this purpose, have made some experi- 
ments in the living dog to ascertain by division of, and applica- 
tion of galvanism to, its two nerves (the fifth and the seventh), 
which of the two, and whether or not both, supplied the muscla 
In these experiments the dogs were kept under the influence of 
chloroform, and killed by pithing them, before they recovered 
from its influence. 

In man the evidence afforded by disease has been quoted 
both in favour of the muscle being supplied by the third divi- 
sion of the fifth, and against it By Dr Todd in favour of that 
view, and in explanation of the partial paralysis occurring in 
hemiplegia: Dr Jackson, Dr Saundei*s, and Dr Wilks taking 
•the opposite view. A paper by Prof Turner in the Journal of 
Anat and Phys, I. 83, giving details of a case in which the 
buccal branch came from the second division of the fifth, seems 
to be almost conclusive evidence of its being a sensory nerve. 
The fact, however, of its being still taught by some teachers of 
anatomy that it is a motor nerve shows that still more evidence 
may be useful in getting the description of the motor supply to 
the buccinator removed from the routine of the text booka 

In the experiments which follow I was assisted by Mr 
Joshua Duke. 

In the first place, after pithing the dog a dissection was 
made of the muscles and nerves of the face. The buccal branch 
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of the fifth was seen lying upon the buccinator and dividing 
into two branches just as it emerged from under the middle of 
the anterior edge of the masseter muscle. The fibres of the 
nerve were traced to the upper and lower lips nearly to the 
median line. The buccinator was thiui but its fibres were 
distinct. On first removing the skin and exposing the seventh 
nerve, the two poles of a galvanic battery applied to a portion 
of the nerve produced tonic contraction of the muscles towards 
which the branch ran. By the time that the fifth nerve was 
dissected out the parts had become rather dry, and no impor- 
tance was attached therefore to the fiact that no contraction 
followed the application of the galvanic current No difficulty 
was experienced in finding the nerve, which emerges from 
under the masseter at a point midway between the zygoma and 
the lower edge of the lower jaw. The facial vein runs parallel 
to the edge of the muscle and close to it, and a large branch 
from under the ramus of the jaw joins it at a point very nearly 
over the position of the nerve. The other side of the face was 
afterwards dissected by Mr Duke. His notes state that the 
nerve bifurcated far back under the masseter, was deeply placed 
on the mucous membrane of the mouth, and, apparently, did 
not give any filaments to end in the buccinator muscle. 

In the second experiment chloroform was administered to 
the dog, and the skin divided for about two inches transversely 
across the anterior edge of the masseter, nearly to the angle of 
the mouth. The facial nerve was then exposed, and the vein 
seen lying close to and parallel with the edge of the muscle* 
After a little dissection under the edge of the muscle, the upper 
branch of the buccal branch of the fifth was found and traced 
up to the junction with the lower branch. The trunk of the 
neiTe was then separated from the surrounding parts, and a 
piece of glass rod placed underneath it, and the two poles of a 
galvanic battery applied to a portion of the nerve, but without 
producing any muscular contraction. On repeating the experi- 
ment, some contraction of the fibres of the buccinator followed, 
but it was then seen that there was a little fluid connecting the 
nerve on the glass rod with the surface of the muscle. A cen- 
tral branch of the facial was then isolated, and galvanism 
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applied, when a marked tonic contraction of the bucciDator and 
facial muscles followed. The buccal branch of the fifth was 
then divided above the bifurcation, and the end placed on a 
piece of glass and carefully isolated, but no contraction of the 
muscle could be obtained. This was carefully repeated, with 
same result. The facial was then divided and placed imder the 
same conditions, marked tonic contraction following each appli- 
cation of the electric stimulus. The same results uniformly 
followed, and whether the trunk, or the upper or lower branches 
of the fifth separately, were galvanised, no contraction followed. 
The experiment was repeated a third time with the animal 
under chloroform, but by the time that the fifth nerve was 
reached the effect had partly gone off, as in consequence of 
the dog having nearly died the inhalation had been suspended. 
On taking up the nerve with the forceps the dog was partly 
roused, and evinced signs of sensibility. The nerve was then 
divided, and at the moment of division all the muscles were 
spasmodically contracted, the spasm ceasing immediately. The 
nerve was divided as high as possible under the jaw, the an- 
terior edge of the masseter being divided to reach it. A piece 
of thread was then fastened to the end of the nerve, and the 
nerve held up by it so as to completely isolate it from the 
surrounding parts, and galvanism then applied. No contraction 
of muscle followed. A large branch of the facial was then 
isolated and divided. It was then held up and galvanised in 
exactly the same manner, and a tonic contraction of all the 
muscles at the angle of the mouth followed ; but the contrac- 
tion of the buccinator though perceptible was somewhat masked 
by the action of the other muscles. The separate filaments to 
the different muscles were then divided one at a time, paralysis 
of the muscle to which it ran following, until nothing but 
a fine branch to the buccinator remained and on galvanism 
being applied, perfect tonic contraction of the whole muscle 
followed. During this time the animal was kept under the 
influence of chloroform ; it was then killed by pithing it The 
contraction of the muscle was still better seen after death than 
before it, as there was then no chance of its being masked 
by the respiratory and other involuntary movements, and the 
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isame results continued uniformly to follow the application of 
the galvanic current. It follows from these experiments that 
the buccal branch of the fifth nerve is a sensory nerve only 
and does not supply the buccinator muscle, at least in the 
dog. It has been argued that after all it only proves the fact 
as concerns the dog, and that as that animal does not grind 
its food, that it is of no value as proving the functions of 
the nerve in man. The relations and distribution of the 
nerves are so much alike in the dog and in man, that it is 
at least a fair inference that their functions are so likewise ; 
but, in addition to this, I would submit that the buccinator 
is quite as necessary for the proper adjustment of the food 
in the one as in the other, and bears exactly the same relation 
to the lateral teeth that the lips do to the anterior teeth. In 
the Medical Times of Feb. 22, Dr Beveridge of Aberdeen 
published a report of a case of disease of the trifacial nerve 
in which the muscles supplied by the motor branch of the 5th 
were waisted and paralysed. No mention being made of the 
buccinator in the report, I wrote to Dr Beveridge, who in reply 
informed me that although overlooked at the time the report 
was drawn up for the Medical Times, it was noted at the time 
that no observable change was perceptible in the muscle itself, 
but that the cheek was considerably emaciated, and the action 
of the muscle decidedly impaired. I would suggest that there 
may have been sufficient in the loss of support caused by the 
wasting of the true muscles of mastication to account for both 
these latter conditions, and that even the loss of sensation in 
the mucous membrane of the cheek would to some extent 
be a cause of want of action of the muscle although there 
may have been no real loss of power in it, or of nervous 
stimulus to it. 
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RESEARCHES ON THE NATURE AND ACTION OF 
INDIAN AND AFRICAN ARROW-POISON. By 
Herhakn Beioel, KD. M.RC.R Lond., Physician to the 
Metropolitan Free Hospital, PL vii. figs. la and Ha. 

The experiments, the results of which I am about to describe, 
have been made pai-tly with Indian, partly with Afiican arrow- 
poison. The composition and action of the one poison is so 
totally different from that of the other, that it is necessary to 
tre^ on them separately. 

I. The Indian Arrow-poison (Urari, Woorara, Wourali, 
Voorari, Curare) and its Alkaloid {Urarin, Curarin), 

1. Urari, 

Sir Walter Raletgh (in 1595) seems to have been the first 
who heard of the substance, with which the Aborigines poison 
their arrows for war and the chase, but neither he nor the 
authors after him knew anything of the nature and preparation 
of the poison, which Condamini, Pau, Bancroft, and even 
Claude-Bernard, Pelouze, Alvaro-Reynoso and others thought 
to contain the fangs of snakes, poisonous ants, and other curious 
substances. Father ChimiUa and Hortzinck gave eccentric de- 
scriptions at the commencement of the nineteenth century ; and 
Waterton, as well as Hillhouse, a colonist of Demerara (who 
joined himself to the Indians, imbibing all their manners and 
practising all their habits, and in 1824 published a work in 
Demerara on the Indian tribes), considers the poisonous ant as 
the essential substance. But as the book conveyed some rather 
severe strictures on the mode of treatment, the red nations had 
received, the governor suppressed it, and only a few copies got 
into circulation. This writer says : *' They (the Accaways) 
manufacture the Woraly-poison, which they use in shooting 
feathered game, by means of the woody-fibre of the centre of 
the leaf of the palm. This is blown through a long tube of 

VOL. n. 22 
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ten feet, which is also a kind of small palm, hollowed for the 
purpose and lined with a hollow smooth reed; this is called 
a Sody, The Woraly, as generally prepared, has little effect 
upon the larger animals, but the Macusi- Woraly is sufficiently 
strong to destroy large animals and even men. After witnessing 
various methods of preparation, I am inclined to think that the 
vegetable extract is merely the medium through which the 
poison is conveyed — ^the common Woraly owing its poisonous 
qualities to the infusion of the large ants, called Muneery, and 
the stronger kind from the fangs of venomous reptiles, particu- 
larly the Coony-Coochy, which is the most venomous of all 
known snakes. The Muneery gives the Indians by its bite a 
fever of twelve hours, with the most excruciating pain, a^d a 
decoction of 200 or 300 of these may well be supposed capable 
of depriving small animals of life." 

This description will suffice to show that the author's 
attainments of natural philosophy were not very great, he being 
of opinion that the fangs of snakes are the venomous apparatus. 

Humboldt was the first scientific writer who gave an au- 
thentic account* of the preparation and effects of Urari, of 
which, according to his own remarks, he first (1804?) imported a 
considerable quantity to Europe*. 

Full light has been thrown on the plant from which the poi- 
son is extracted and on the preparation and denomination of the 
latter by Sir Robert Schoniburgh^, who searched for the plant 
and himself extracted the poison therefrom. "The mystery 
respecting the arrow-poison of the Indians," says he*, " although 
not entirely cleared up, is in a great measure removed. Neither 
snakes -teeth nor stinging ants form the active principle, but 
the juice of a plant," which he has described as Strychnos towir 
fera^. This plant is only known to grow in three or four situa- 
tions in Guinea, and is in its habits a ligneous twiner or bush- 
rope (which are called in the French colonies Liane, and by the 
Spaniards Bejuco), The Indians of the Macusi tribe are the 

1 Anml. de Chim, et Phys. 1828. 

• Ansichten der Natur. Stuttgart, 1859, p. 175. 

• Annals of Natural History^ Vol. vii. (1841). 

• Sir Walter Kaleigh^s Discovery of the Empire of Guinea^ edited by Sir B. 
Schomborgh. Loudon, 1848, p. 71. 

• Journal of Botany, Vol. iii. p. 240. 
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best manu£Eu;turers of the poison, which is entirely composed 
of the juice of plants. Previous travellers during the present 
century in Guinea never saw it prepared, nor did they see the 
plant growing of which it is made. 

The Macusis call the plant Urari-yiy the poison itself JJrari, 
which the Carabisi, who constantly interchange the r and I, have 
corrupted into Urali and Ulari, of which Wourali and Woorara 
has been made, the latter name first having been used by Ban- 
croft. 

Sir JB. Schomburgh has given an account of the mode of 
preparing the poison in the Annals of Natural History \ and 
has prepared it himself by concentrating merely the infusion 
from the bark of the plant {Strychnos toxifera) which has been 
collected in his presence. It killed a fowl in twenty-seven 
minutes, although not sufficiently concentrated. Its effect, 
continues the author, is more or less sudden upon different 
animals, and the Indians say that monkeys and jaguars are 
more easily killed with it than any other animal 

The author had been repeatedly assured by the Indians 
that there is no remedy against the Urari, if it be good. Salt 
and sugar are both considered antidotes against weak poison, 
but avail nothing when the Uiuri is strong. 

Amongst the different designations given to the poison, 
Urari and Curare seem to be the only well established names. 
Urari is not only commonly used by the Macusi, but also by 
the TarumaSy Wapisianas, Aricurnas, Wayawais, Atorais and 
several other tribes of the interior whom Sir R. Schomburgh 
visited 3 he considers the compound terms Uraricapra and 
Uraricuera, two rivers, as an important argument in favour 
of Urari\ But Keymis, in his second voyage to Guinea', 
describes a fall of the river Curwara, from which Curare^ gene- 
rally used on the continent, seems to be derived. 

The first experiments as to the action of the arrow-poison 
have been made by Sir Benjamin Brodie*, who received the 
Urari from Bancroft. Though his experiments have been 

1 Vol. II. p. 407. 

■ Atmalt of Natural History, Vol. vu. 

* Keymis in Hakluyt^s Voyages, etc. London, 1600, Vol. in. p. 678. 

« Philosophical Transactions^ 1811, p. 207, and 1812, p. 994. 
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made only somewhat roughly, yet the results are not without 
interest. " In one case an animal (a young cat), apparently 
dead from the Woorara, was made to recover, notwithstanding 
the functions of the brain appeared to be wholly suspended for 
a very long period of time; in the other (a rabbit), though 
recovery did not take place, the circulation was maintained for 
several hours after the brain had ceased to perform office." 

It is evidently due to the large doses — two grains to a 
guinea-pig — that Sir Benjamin came to wrong conclusions 
concerning the action of the poison. " It is evident," says he*, 
" that this poison acts in some way or another on the brain, 
and that the cessation of the functions of this organ is the imme- 
diate cause of death." 

When the poison was applied in large quantity, it some- 
times began to act in six or seven minutes* Never more than 
half an hour elapsed from the time of the poison being inserted 
to that of the animal being aflfected, except in one instance, 
where the ligature was applied on the limb. 

At about the same time (1813) Charles Waterton returned 
from his travels in South America and brought a quantity of 
genuine Urari to England, part of which is still in possession of 
Dr Sihson, who in 1839 made a great number of experiments 
on the poisonous efifects of Urari, the results of which have, 
unfortunately, not been published. But by Dr Sibson's usual 
kindness I was permitted to make use of his note-book, and 
must say that he had, at the period mentioned above, arrived 
at conclusions which many years afterwards have been ob- 
served and published by Bernard. 

* The copy of Waterton's Wanderings in South America^ etc. London, 1852, 
which was presented to Dr Sibson by the author, contains on the fly-leaf the fol- 
lowing dedication: **I offer this little book of wanderings to my dear friend 
Francis Sibson, Esq., with many thanks for his acts of friendship to myself and 
to all my family and for his excellent advice. On this day, March 10th, 1864, 
' having the pleasure of his company at Walton Hall, I have presented to him 
a portion of the real, original Wourali-poison, made and used by the Indians of 
Maoonshia. He may depend upon its being quite genuine, as I took it myself 
from the gourd in which they had prepared it. They were pointing their arrows 
at the time, and were poisoning them with it, preparatory for going in quest of 
game. This was in the year of our Lord 1812, far away in the wilds of Guinea. 
From that time to this present day it has maintained its deadly virulence, and 
it is just now in as fine order as it was at the time 1 procured it. This poison 
requires to be kept quite dry, nothing more. At all times it is ready for imme- 
diate use. Charles Waterton.** 



ON THE ACTION OF INDIAN AND AFKICAN ARROW-POISON. 333 

I gladly embrace the opportunity of expressing my thanks 
to Dr Sibson for having furnished me with a quantity of his 
Urari in order to compare it with the poison in the market, 
to which comparison I shall have to refer hereafter. 

Another portion of Urari, imported by Waterton into this 
country, and still adherent to the original arrows, is in pos- 
session of the Rev. J. 0, Woody of Belvedere, the author of 
Boutledge's Natural History of Man, This gentleman was 
kind enough not only to present me with some of the Urari 
but with several other poisons of savage tribes, amongst them 
a specimen very seldom to be met with, used by the Bushmen 
and prepared from some peculiar organs of the poison- 
grub\ It is a gratification to me to express my thanks to 
the reverend gentleman for his kindness in assisting me to 
extend my researches on the nature of the poisons of savage 
tribes. 

After Waterton*8 return to England, he experimented with 
Urari-poison at the medical school of Nottingham before a 
great number of persons, principally professional gentlemen 
of the town and neighbouring districts. The experiments 
were superintended by Dr Sibson, who had constructed an 
ingenious apparatus for artificial respiration of the poisoned 
animals. 

One ass was brought to life exclusively by the indefatigable 
exertions of Dr Sibson, who had continued artificial respiration 
for seven hours, and ultimately gained the victory over the 
deadliness of the poison. 

The first experiments, however, to show the physiological 
effect of the Urari were published by Bernard and Felouze* in 
1844. These experimentalists established the fact that Urari 
paralyses the motor nerves, and from this fact the authors con- 
cluded the existence of an irritability peculiar to the muscles. 
The researches have been still more extended by Virchow^y 



* See Wood's Natural History of Man, Part vi. and vii. p. 286, and Bains' 
Explorations in South- West Africa, p. 253. 

• Compt. rend. T. xxxi, and Bernard's Le<;ons sur les effets des suhst, toxiques 
et medicament. Paris, 1857, p. 238. 

» ArchiVy Vol. i. p. 249. 
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K6Uiker\ Pel%kan\ Broum-S^uard^ Eckhard\ Funke^, Kiihne\ 
Pfluger''y and others'. 

But all these experiments were made on animals ; Tiercelin 
and Benedict* seem to have been the first who applied Curare as 
a therapeutical agent for epilepsy, but, for want of Curare, were 
obliged to give up their task, which was, however, continued 
by two physicians at Paris, namely, by Drs Voisin and Lionville, 
who communicated the results of their researches first to the 
Soci^t^ de M^dcine and afterwards to the Academy of Paris ^^ 

The symptoms arising from the effects of Urari, according 
to these authors, range in two different degrees of intensity, 
the one to be observed after doses of from 5 — 9 centigrams, 
and consisting of defect of sight, heaviness of the eyelids, and 
sensation of oppression on the frontal region, the other occurring 
after doses of from 10 — 13'5 centigrams, and consisting of 
Diplopia, dilatation of pupils, heaviness in the head, somnolence 
and faintings. The symptoms of the first order may exist 
conjointly or follow each other. During about thirty minutes 
after injection their course is progressive, then they decrease, 
and the action of the poison lasts for about one hour and a 
half, after which it ceases without leaving any sequelae what- 
ever. 

The largest dose applied by these authors was 13*5 centi- 
grams. After 10 centigrams the symptoms just described 
appear more rapidly and in a more intense degree; their dura- 
tion extends likewise over a longer period. They generally 
make their appearance after sixteen minutes when 10 centi- 
grams have been taken, and after 12 — 13 minutes on doses of 
11 — 12 centigrams; duration, from 2 — 12 hours, and after 

* Virchow'B Archive Vol. x. p. 8. 
« Ibid. Vol. XI. p. 401. 

* Experimental Researches^ 1853, p. 88. 

* Beitriige zur Aiiatomie und Physiolofjie. Hft. i. p. 47. 

* Beitriige zur Kenntniss des Urari» Bericht der K'dnigl. SSchs, Gesellsch. der 
Wissensch, 1859, p. 1. 

« Ueber Pfeilffift. Monatsher. der Berliner Akadem. der Wisseruch. 1860. 
' Untersuchungen ilber den Electrotonu^t p. 29. 

* Haber, Ueber die Wirkusg des Curare auf das Cerebrospinal syBtems. 
ArchivfUr Anat. und Physiol. 1859, p. 58. 

» Wiener Presse 1866.' No. 32 et 33. 
10 Gaz, des hopit, 1866. 109 et 111. 
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their disappearance no sequeI<B. But, after large doses, besides 
the above-mentioned symptoms, sugar may always be detected 
in the patient's urine, and during the action of the poison no 
loss of consciousness whatever can be observed ; the inclination 
for micturition is great, and the ophthalmoscope reveals but nor- 
mal conditions. The pulse becomes, even after smaller doses, 
stronger, more frequent, and of a dicrotic character, when 
examined by means of the sphygmograph ; temperature 
somewhat raised, respiration increased in frequency ; power of 
co-ordinate movements entirely or partially lost according to 
the dose, but electro -muscular contractility intact. 

These interesting facts, and particularly the results pub- 
lished by Benedict*, according to which some cases of epilepsy 
had been cured " by hypodermic application of Urari, others 
relieved," I determined to give the method a fair trial at the- 
Metropolitan Free Hospital. 

I must confess that my confidence in a remedy over the 
manufacture of which in the bushes of the Indians we have no 
control whatever, was not very great, nor was the mode in 
which Benedict had published his cases of such a nature as to 
raise confidence ; yet he states his results positively, and there- 
fore the duty became incumbent on me, having to treat in the 
course of a year large numbers of epileptics, to try a new 
remedy in a disease against which our pharmacopceia generally 
proves powerless. 

The want of confidence I felt from the mode of Dr Bene- 
dict's publication was caused by the fact, that the author con- 
sidered cases of epilepsy " cured" in which for some weeks or 
months no paroxysms had occurred, and because in other cases 
he indulged in such expressions as '* the result was beneficial." 

Every physician who sees large numbers of epileptics knows 
well that the disappearance of the paroxysms for several 
months indicates but very little, and justifies him by no means 
to consider the case " cured," while the phrase " the result was 
beneficial," means simply nothing. 

Before relating the results of my experiments, I shall make 
a few remarks on the microscopical appearances of Urari, refer- 

> Wiener medicinische Presie. 1S66. No. 82 et 38. 
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ring the reader in respect to its chemical composition to the 
analysis made by Boussignault in 1828\ 

In concentrated solutions of Urari in water or alcohol a sedi- 
ment settles, which at first sight under the microscope appears 
an amorphous mass. But if the layer be sufficiently thin for 
examination, and a drop of sulphuric acid allowed to flow 
under the covering-glass, the object becomes more transparent 
and may readily be recognised as consisting of nothing but 
remnants of plants, difierent parts of which are easily to be 
perceived, as seen in fig. II. A. 

Whether the broken-down cells are parts of one plant or of 
more is irrelevant for our purpose, suffice it to say that no 
traces of animal matter, neither of ants nor of snakes, are to be 
found, which would undoubtedly be the case if such were used 
in the preparation of the poison. 

The genuine Urari, for which I am indebted to Dr Sibson 
and Rev. J. Q. Wood, is different from that in the market ; the 
remnants of plants being much more numerous in the former 
than in the latter. The same may be said of the number 
of the needle-shaped crystals, probably Urarin. Yet whatever 
the differences in the microscopic appearances of various speci- 
mens of Urari may be, all contain a considerable number of the 
cells A- in fig. IP. so that they seem to be essential. The draw- 
ing is taken from a specimen of Waterton's Urari, the larger 
crystals I. Ii. having been found in some Urari which I have 
received a few days ago from Messrs. Bruckner and Lampe at 
Leipzig, who, according to their letter, are supplied by an 
agent at Rio Negro. 

The physiological results of my experiments may best be 
seen by some of the cases which I have treated by means of 
hypodermic injection of the Urari-poison. 

Case I. — George Gd., sailor, 25 years of age, unmarried, whose 
history is in a forensic point of view of great interest. He is 
the son of healthy parents, has two sisters and six brothers, 
one of whom, 29 aet., has been subject to fits from childhood, 
at last became imbecile, and is now an inmate of Colney Hatch. 

Nine or ten months ago, when patient was at Malta on 

1 Annal. de Chimie et dt Physic. Vol. zzzn. (1828), p. 24—37. 
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board of a man-of-war, he passed some pieces of tape-worm, 
for which medicine was given and the whole worm passed, 
whether the head also, patient is not aware of; a few months 
afterwards a fully developed epileptic fit set on, which did not 
recur, but very frequently "petit mal** makes its appearance, 
sometimes three or four times a week. It consists in the 
patient's rising, when at any work or conversing with friends, 
asking two or three nonsensical questions, the last of which 
is generally, "What is the time?" During these questions, 
patient walks a few times through the room, and then to the 
chimney, where he passes his urine. Then he returns to his 
former place and continues either his work or conversation, 
without any knowledge of what has happened, the whole scene 
lasting only a very few minutes. Patient has therefore been 
discharged from service, and on the 23rd of January, 1867, 
came under my treatment. He is an extremely strongly built 
man, intellectual, and with the exception of these attacks, he 
feels very well, all his functions being in perfect order. After 
having tried Bromide of Potassium and several other remedies, 
I injected Urari, gr. J, pulse before injection 74 in a minute, 

10 minutes after injection 73 

ju\J ••• ••• ••• 4 \f 



30 
40 
50 
60 



79 
74 

74 
74 



No other symptoms of the action of the injection. On the 29th 
of April an injection of Urari 1 gr. was made, and again, besides 
vacillations of the pulse and an apcathetic expression of the 
countenance, no symptoms were observed. On the 2nd of May 
1| gr. of Urari was injected. Pulse immediately before injec- 
tion 74. 

After 10 minutes 70 

20 ... 77 



30 


... 72 


40 


... 76 


60 


... 72 


80 


... 69 


100 


... 73 
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About ten minutes after injection the countenance assumed an 
extremely stupid expression; the eyelids fell down, covering 
half of the bulbus, vision very much impaired ; limbs could be 
moved by the patient, when in a sitting position, but he could 
not get up from the chair without supporting himself on his 
arms, and even then only after several attempts had failed; 
the gait was staggering as if patient were intoxicated, there- 
fore he got hold of anything near him in order to support 
himself. With his eyes open he could stand heel to heel, but 
not with eyes shut. Respii-ation perfectly unimpaired ; action 
of heart normal; sensibility of skin so intact, that patient was 
able to distinguish the two points of a pair of compasses within 
the physiological limits. An inclination to micturition which 
Voisin and Lionville observed in their patients was not ob- 
servable. These symptoms lasted for about two hours. 

On the 4th of May, repetition of injection of l^gr. Urari; 
pulse 75. 

After 10 minutes 77 
. 20 ... 76 



30 
40 
50 
60 



77 

74 
77 
80 



The phenomena were the same as on the 2n(l of May, but 
weaker, although the dose and preparation were the same. 

On the 8th of May injection of 1| gr. of Urari; pulse 79. 

After 10 minutes 84 

82 



... 30 


1 . \j^ 

82 


... 40 


82 


... 50 


82 


... 60 


. 79 


... 80 


. 79 


... 100 


76 



The characteristic expression of countenance this time per- 
ceptible a few minutes after injection; the same in respect 
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to the incapability of executing co-ordinate movementa Pupils 
much dilated, and rather inert on irritation by light Vision 
much impaired ; consciousness and sensibility perfectly intact ; 
slight muscular tremor; respiration normal; action of heart 
rather weak, otherwise regular. Duration of these phenomena 
about two hours. 

On the 11th of May injection of IJgr. of Urari; pulse 76. 

After 10 minutes 82 

... 20 ... 81 

... 40 ... 81 

... 50 ... 82 

..." 60 ... 78 

... 70 ... 78 

Phenomena similar to the former, but less strong. 

15th of May, injection of Urari, IJgr.; pulse 92. 

After 10 minutes 84 

... 20 ... 84 

... «>0 ... oo 

... 40 ... 86 

... 50 ... 87 

... 60 ... 86 

Phenomena as above. 

18th of May, injection of Urari, 2gr. Phenomena as before, 
but still more intense. 

Several portions of the skin, where injections had been made, 
were swollen and painful, and therefore it became necessary to 
leave the next injection until the 28th of May, when two grains 
were again injected ; the symptoms were very intense, and the 
condition of the optic nerve, examined by the ophthalmoscope 
before and after injection was also very peculiar. 

Before injection it was seen to have a normal circular shape, 
but when sight was impaired, besides the vessels of the choroid 
being more than normally filled with blood, the optic nerve 
assumed this elliptic shape #, which again became circular as 
soon as the power of vision was restored. 

This alteration of the optic nerve has been observed in the 
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same patient several times, and it was of peculiar interest to 
notice the same alteration during an attack of "petit^mal" 
which occurred when he one day was in my consulting room. 

On the 1st of June there was a repetition of injection of 
2 grains of Urari, with the same result as before. 

We shall have to refer to this patient again when speaking 
of the action of the Alkaloid of UrarL 

Case II. Lewis Is., a butcher, 23 years old, for many 
years suflFering from epileptic fits, which seem to be hereditary 
in his family. The attacks are severe, the history of this case 
does not bear otherwise on the question under discussion. It 
may therefore suffice to remark, that the patient is of a slim 
stature and rather weak, colour of countenance pale, mucous 
membranes the same, Acne all over his face, and the body 
covered with Psoriasis guttata, which according to patient's 
statement, is not of a syphilitic nature. 

On the 17th of April, 1867, an injection was made of Ui-ari, 
igr. ; pulse before injection 84. 

After 5, minutes 87. . 



10 


91 


15 


.. 97. 


20 


91 


30 


90 


40 


.. 87 


50 


90 


60 


80 



No symptoms whatever of the action of the poison. 

May 1. Injection of one grain of Urari, which produced no 
effect. 

Case III. Henry P., 17 years of age, a robust lad, about 
a year ago fell from a horse, and since that time suffers from 
epilepsy. He came under my treatment on March 6, 1867, and 
on the 1st of May an injection was made of 1 grain of Urari, 
after which neither subjective nor objective symptoms could be 
observed. On the 4th, 8th, 11th, loth and 18th, the same dose 
was repeated with the same effect. Therefore on the 22nd 
li gr. were injected ; pulse before injection 95. 
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Fter 10 minutes 99 


... 20 


... 105 


... 30 


... 103 


... 40 


... 101 


... 50 


... 106 


... 60 


... 101 


... 90 


... 102 


... 100 


99 



Fifteen minutes after injection sight became dim, and soon 
Diplopia set in, the one image being above the other; face 
tiirgescent, speech heavy, stupid expression of countenance, 
upper eyelids dropping down, therefore eyes half-closed ; gait 
uncertain; arms, according to patient's description, felt like 
heavy weights, and in consequence impossibility to put his 
hands to his head. Sensibility and intellectual faculties per- 
fectly intact. 

February 5, 1868. At half-past twelve one grain and a 
quarter of TJrari were given internally. Patient had eaten 
nothing since nine o'clock in the morning, when he made his 
breakfast, consisting of three cups of tea and a few pieces of 
toast, and declared himself to be rather hungry ; ten minutes 
after taking the Urari his sight was extremely impaired, and 
Diplopia existed in a marked degree. Patient saw the features 
of persons present double, and at the same time was well aware 
of the delusion ; he experienced intense pain in the stomach, 
but it lasted only a few minutes. Examination by means of the 
ophthalmoscope revealed only normal conditions. The action 
of the muscles was in no way impaired, probably from the small 
dose taken ; patient could therefore walk firmly, and in spite of 
impaired vision the upper eyelids did not drop down ; the symp- 
toms disappeared after about three quarters of an hour. 

On March 18th. One grain of Bruckner and Lampe's 
Urari was injected without producing any effect. 

March 21st gr. 1^. No effect 

March 25th, gr. 2. The same result. 

March 28th, gr. 2J were injected. The symptoms which 
followed consisted in redness of the face, slight dimness of eyes, 
and slight uncertainty of gait; which symptoms prove the Urari 
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used since the 2l8t of March being weaker than that of Paris, 
but nevertheless even of Briickner and Lampe's TJrari ^j^ of a 
grain was sufficient to kill a large frog. 

On the 7ih of April patient of Case I. took 3^ grains inter- 
nally without exliibiting any symptoms. The thermometer 
during one hour and a half in patient's axilla remained standard 
at 387 (Cels.), pulse 15 in a quarter and respiration 4. Two 
hours before injection patient partook of a luncheon^ consisting 
of bread, cheese and some ale. 

Case IV. Julius Is., 16 years of age, 18 months ago was 
attacked by epileptic fits without any accountable cause. Since 
that time the paroxysms recurred with terrible frequency. 
Patient is a well-made lad, but the expression of his coun- 
tenance indicates great suffering. On the 12th of January, 
1867, he came under my care, and on the 1st of May an in- 
jection was made of Urari, 1 gr., which was followed by no 
symptoms. 

May 4. Injection of IJgr.; pulse 91. 

After 10 minutes 102 



••• 



20 


96 


30 


98 


40 


99 


50 


95 


60 


94 


80 


95 


100 


91 


110 


86 



Ten minutes after injection the upper eyelids dropped down, 
but patient was capable of raising them voluntarily if told 
to do so. Both palms of his hands were covered with sweat; 
gait somewhat uncertain, backs of both eyes paler than nor- 
mal. Besides these symptoms patient complained of dryness 
in the mouth. Duration of the symptoms about three quar- 
ters of an hour. 

May 8. Injection of one grain and a half of UrarL The 
action of the poison this time became already evident a few 
minutes after injection, and was so intense tbat patient was 
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incapable of sitting in a chaii*, and therefore was obliged to lie 
down on the floor. Sensibility and mental faculties perfectly 
intact, but there existed rather severe tinnitus atirium. Pupils 
much dilated, without loss of reaction on light. Action of 
heart feeble, but normal, respiration perfectly normal; pulse 
before injection 9(). 

After 10 minutes 93 
... 20 ... 92 



30 
40 
50 
GO 



91 
90 

89 
85 



One hour after injection, all symptoms, with the exception of 
the Tinnitus, were still undiminished, and after two hours nearly 
all symptoms had disappeared, and patient was capable of 
going home steadily. 

May 11. Repetition of the same dose of Urari, with the 
same result. 

Case V. This patient was the first to whom I applied 
hypodermic injections of Urari, and this accounts for the long 
time I tried very small doses of the poison without seeing any 
results, till the experiments of Voisin and Lionville came to my 
knowledge, which induced me to apply larger doses. 

Patient was 1 8 years of age and strongly built ; he was 
attacked eight years ago, and on the 11th of October, 1865, 
came under my care. 

On the 21st of August, 1866, 1 injected one-eighth of a grain 
of Urari, which of course produced no effect whatever ; the 
doses were raised gradually with great precaution and amounted 
on the 3rd of October to one grain, with negative results. On 
the 6th of October one grain and a half was injected, which 
for the first time in my experience revealed the effects of the 
poison, consisting in this case in loss of control over co-ordinate 
movements and in impaired sight; after about two hours 
patient went home, on arriving he fell asleep and slept for 
many hours. 

October 22. Injection of ^ gr. No result 
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December 29. | gr. No result 

January 16, 1867. | gr. Slight dulness of sight, but no 
other symptoms. 

February 6. | gr. Dulness of sight of the left eye, no 
other symptoms. 

February 13. if gr. Slight dulness of right eye, no other 
symptoms. 

March 16. | gr. Beside variations in the frequency of 
pulse, no other phenomena. 

March 20. f gr. Pulse before injection 72. 

After 5 minutes 72 



10 




76 


15 




75 


20 




73 


25 




74 


30 




79 


40 




76 


50 




72 


60 




72 



Five minutes after injection slight muscular tremor, after 
fifteen minutes sight of right eye impeded ; both symptoms 
lasting only for a few minutes ; no other phenomena. 

In order to be enabled hereafter to consider the action both 
of Urari and its alkaloid at one time, I shall now give the 
results of 

2. Urarin (Curarin). 

As soon as experiments had been made in Europe with 
the arrow-poison of the Indians, several chemists, BoussignauU, 
Solin, and Trapp, tried to extract the alkaloid, in order to place 
the experiments on a more trustworthy basis from reasons al- 
ready explained ; for it is only the alkaloid on the doses of which 
dependence can be placed, the Urari being a composition, 
diffenDg not only in different tribes, but even if prepared by 
the same individual differing according to the care the latter 
takes in brewing the poisou. 

The problem of producing Urarin in a pure, crystallized state 
has satisfactorily been solved by Dr Preyer, of Bonn. The mode 
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of preparation, as well as the results of some experiments, have 
been communicated by him to the Medical Society of the Lower 
Rhine*, on the 2l8tof July, 18G5. 00003 gram, were sufficient 
to paralyze a frog, and 0001 gram, produced the same effect on 
a guinea-pig, weighing 2100 grams., the effect taking place ra- 
pidly and lasting about half-an-hour. Dr Preyer experimented 
with a considerable number of frogs, rabbits, guinea-pigs, dogs, 
rats, birds, and other animals, and in all the irritability of the 
muscles remained intact, contracting on direct irritation of the 
nerves. 

Concerning the dose in which Urarin is to be administered, 
Dr Preyer, according to his paper as well as to a letter written 
to me, is of opinion that the Alkaloid acts about twenty times 
as intensely as the Urari from which it has been produced. In 
a well-grown rabbit l^milligr. proves fatal, guinea-pigs died 
after injection of 1 milligr., and frogs could not survive ^milHgr. 
Bernard's experiments*, which Dr Preyer has witnessed, have 
shown that the mode of injection is of vital importance for the 
animal Doses of the alkaloid, which imply no danger when 
injected hypodermically, proved immediately fatal when in- 
jected into the portal vein ; and injections into the muscles kill 
much sooner, if the dose is sufficiently large, than if injected 
into the connective tissue immediately beneath the skin. 
Great care must be taken to break no vessel; in fact, it is 
necessary that after injection no drop of blood should escape. 
The absorption of the poison under such circumstances takes 
place but slowly, but the danger at the same time is reduced 
to a minimum. Bernard placed a piece of sponge, filled with 
a fatal dose of the poison, under the skin of a rabbit, and 
though, after twenty-four hours, no Urari could be discovered 
in the sponge, yet the rabbit exhibited no poisonous symptoms 
from the slowness with which absorption had taken place. 

Of the effect of Urarin in men, Dr Preyer knew only that 
seven milligrs., equal to one-eighth of a grain, produced no 
marked symptoms. 

> Berliner Klinische Wochensehrift. 1865. No. 40, and Comptes Rendu*, 1865, 
Jane 27. 

• Comptes Rendu*, 1865, June 27. 

VOL. II. 23 
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In October, 1867, 1 had sent from Mr Kluetech, of Bonn, 
who prepares the alkaloid according to Dr Preyer*s directions, 
two tubes, each containing 30milligr. of Urarin. I dissolved 
the contents of both tubes in five drams of distilled water, so 
that five minims of the solution contained 1 milligr. of Urarin. 
On the 26th of October I injected the patient of Case I., 
5 milligr. of the solution, without perceiving the slightest effect 
after two hours. I, therefore, on the 2nd of November ex- 
ceeded the maximal dose of Dr Preyer by 1 milligr. without 
producing the slightest effect. 

November 9th. Injection of lOmilligrs.; pulse before in- 
jection 17 in a quarter of a minute. 

After 5 minutes 17 
... Ld ... lo 

... 30 ... 17 
... 45 ... 17 • 
... 60 ... 18 

Except slight dilatation of pupils, no effect whatever ; urine 

contains no sugar, background of eyes unaltered, muscular 

action normal. 

November 16th. Injection of 12 milligrs. A few seconds 

after injection patient perceived a slight heaviness in his head, 

which only lasted a few seconds. Pulse before injection 19 in 

a quailer of a minute. 

After 15 minutes 13 

... 30 ... 17 

45 ... 18 

60 ... 18 
No other symptoms. 

November 20th. Patient tells me to-day that, when he 

reached his house after last injection, he became sleepy, and 

slept for several hours. 

Injection of 13 milligrs. Immediately after which the pulse 

was throbbing 19 times in a quarter of a minute. 

After 15 minutes 18 

... t30 ... lo 

45 ... 18 

60 ... 18 

No Urari-symptoms whatever. 
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Having nearly arrived at the double quantity of what 
Dr Preyer had injected, without seeing any result, I thought 
that patient's system perhaps enjoyed a certain immunity 
in consequence of the number of times the injections were 
applied to him, I therefore injected on Nov. 30th Urari 2 J grs. 
The symptoms set in a few minutes after injection, and were 
very intense. Pulse before injection 19 in a quarter of a minute, 
immediately after injection 19. 

After 15 minutes 19 
... «30 ... lo 

... 'xO ... I / 

... 60 ... 18 
... /o ... x%f 

About ten minutes after injection the upper eyelids dropped, 
and the eyes were closed; it was only with great exertion 
that patient could open them, and keep them open for a few 
seconds. Speech very heavy, but patient answered questions 
quite sensibly. The phenomena concerning the optic nerve 
were again observed, but this time the longest diameter of the 
elliptic figure was in an opposite direction, viz. thus #. 

When requested to count my fingers, held about 5 feet 
before the patient's eyes, he declared that he saw nothing, not 
knowing that his eyes were closed. When his attention was 
drawn to this fact he opened his eyes and saw all objects 
doubly, being fully aware of the delusion. Motility was 
impaired only in respect to the eyelids, organs of speech, and 
the lower extremities, while the upper extremities were so far 
from being affected that patient with his own hands held 
his upper eyelids, while J was examining his eyes with the 
ophthalmoscope. Respiration was performed freely and ener- 
getically, while the action of the heart was weaker than normal, 
the accent of the second sound being somewhat louder and 
stronger than is normally the case. Temperature of the skin 
not raised, no sugar in the urine, no abnormal secretion of the 
lachrymal or other glands or kidneys. Diplopia lasted for 
about one hour and a half, and, after the lapse of two hours 
and a half, patient was enabled firmly to walk home. Sensi- 

23—2 
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bility and consciousness were not impaired a moment. No 
sickness or headache were perceived during the whole time. 

Case VL William M. R, a strong lad of 12 years, suffering 
for several months from St Vitus' Dance, the right side par- 
ticularly, both right extremities constantly moving, even when 
patient is asleep. On December 13th, 1867, 5 milligrs. of Urarin 
were injected. Pulse before injection 16 in a quarter of a 
minute. 

After 15 minutes 23 

... 30 ... 22 

... 45 ... 20 

... 60 ... 20 

A few minutes after injection the boy became pale and 
faint, pupil dilated, in the course of about a quarter of an hour 
twice vomiting, after which patient resumed his normal colour, 
and about an hour after injection no symptom was per- 
ceptible except frequency of pulse. The movements of the 
limbs were not altered during the time. It must be remarked 
that the little operation of injection seemed to me the princi- 
pal, if not the only, cause of excitement in the boy. 

Urarin being rather an expensive drug I did not feel 
inclined to continue experimenting with the same. 

Thus my experience as to the efficacy of the alkaloid of 
Urarin is based on negative results. 

General Remarks. 

The effect of the action of the Urari-poison differs accord- 
ing to the dose which has been injected, this not only being the 
case in respect to the symptoms observed in men, but also to 
the phenomena which we are able to demonstrate by physical 
means in frogs after death. It seems to me that many points, 
on which some authors are at variance, have their cause in 
the negligence of not stating the amount of Urari they have 
been injecting. Claude Bernards and K5lliker's statement, 
that the Urari deprives the motor nerves of their capability to 
cause contraction of those muscles into which they are inserted, 
is not in compliance with the many experiments I have made. 
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According to these authors, the sciatic, or any other nerve, 
may be insulated, pinched and exposed to a strong electric 
current, without causing one single fibre to contract. This is 
true when large doses have been administered, but after small 
doses, 500th or less of a grain to a large frog, diminishes the 
action of the motor nerves, but by no means destroys it. The 
sciatic nerves of several frogs, the largest weighing two ounces 
and a half, and being poisoned by an 800th of a grain of 
Urari, answered each irritation of an electric current by con- 
tractions of the extremity. The same result was obtained by 
exposure of the lumbar nerves to the current, and the convul- 
sions, in this instance, of the lower part of the back were still 
more violent when one Electrode was applied to the lumbar 
nerves of one side and the other Electrode to those of the other 
side. The convulsions, however, do not last long, and a few 
minutes must elapse before the experiment can be successfully 
repeated. 

The irritability on direct application of the current to the 
skin or muscles is undiminished during life and remains intact 
for many houre after ^eath. This phenomenon gave rise to 
the opinion of some authors, that the Urari-poison merely 
affects the trunks of motor nerves, but does not penetrate to 
the ultimate insertions of these nerves, which therefore are not 
exposed to the poisonous influence, so that the contraction of 
the muscular tissue on electricity would merely be the result 
of the irritation of the intact ends of the nerves coutaiued in 
the muscles*. But Kolliker has shown, by indisputable results 
of experiments, that the action of the Urari-poison first begins 
just in these ends of the nerves in the muscles, and he infers 
from his experiments that the poison, after having destroyed the 
action of the intramuscular ends, passes on by degrees to the 
trunks of the nerves, without demonstrably affecting the ner- 
vous centres or interfering with the fibres of the sensitive 
nerves. On these facts Kolliker and Bernard maintained their 
views of a special irritability peculiar to the muscle; and 
Funke's' objection, that the poison may affect the whole nerve 

» Eckhard, BeitHUje, p. 47. 

« Lehrbuch der Phyiologie, 1868. Vol. i p. 961. 
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with the exception of the very last ends within the Sarcolema, 
must be supported by graver evidence than a mere presumption, 
in order to grapple with facts and conclusions based on such. 
From the results of a large number of experiments, I there- 
fore am in favour of an irritability peculiar to the fibres of the 
muscles. 

The action of the poison is in the first place, as shown 
by Sir Benjamin Brodie, propagated, not by the nerves, but 
by the blood-vessels. Claude Bernard and Pelouze^ were of 
opinion that no action takes place if Urari be taken internally ; 
but Pelika/n has shown the fallacy of these gentlemen's con- 
clusion, the doses having been too small and the stomachs of 
the rabbits used for the experiments too much filled. My 
own experiments in man have shown the influence of the state 
of the stomach on the action of the poison. In the one pa- 
tient (Case III.) who, when taking the Urari, was "rather 
hungry," the phenomena appeared very rapidly, the doses not 
being higher than 1\ gr. while in another patient to whom I 
administered two grains on the 14th March, no symptoms what- 
ever were perceptible ; this patient having had a good breakfast 
in the morning and a hearty luncheon about one hour before 
taking the drug. 

Claude Bernard, a few years ago, altered his opinion con- 
cerning the capability of Urari for being absorbed by mucous 
membranes. He concedes that the non-absorption through the 
mucous membrane of the alimentary tract is not absolute. Dogs 
when in the act of digestion, according to the author, may take 
con.siderablc quantities of the poison with impunity, which would 
prove fatal to them when hungry. Absorption takes place 
likewise through the mucous membranes of the respiratoiy 
organs, but not of the bladder, conjunctiva, and the external 
surface of the skin of the frog. 

The symptoms arising from Urari appear in a certain rota- 
tion and are so very characteristic that the diagnosis of poisoning 
by that drug could, I think, be made without difiiculty. The 
first of these phenomena, provided the quantity either injected 
or taken internally has been sufiiciently large to produce an 

* Lei;ons, p. 282, and Comptes Rendus^ Vol. xxxi. p. 533. 
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effect, is the relaxation of the muscular system, first noticeable 
in the altered expression of countenance, this becoming apa- 
thetic, stupid, to which dropping of the upper eyelid soon 
accedes, partially or totally covering the bulb. The individuals 
under the poisonous influence sometimes not being aware of 
this occurrence, are under the wrong impression of being un- 
able to see, whilst their eyes are only closed. If told of 
the error they open their eyes, but are not able to do this as 
they would under normal circumstances, part of the eye-ball 
always remaining covered by the lid. When small quantities 
have been administered, the muscular system does not partake 
any farther in the affection, but in case of larger doses the 
control over voluntary movement may be lost entirely, the 
involuntary continuing, weaker perhaps, but regularly. My 
experiments have shown that certain parts or groups of the 
system of voluntary muscles are more affected than others, the 
upper extremities, for instance, still being capable of perform- 
ing firmly their movements, while the lower are staggering 
and uncertain. Death only occurs by Urari if such a dose 
has been taken as to paralyse the heart or the muscles of 
respiration, otherwise the heart continues to perform its duty in 
a regular manner, and even in case of inactivity of the respi- 
ratory muscles the animal will be restored to life and health 
if artificial respiration is performed. 

"I have observed," says Dr Sibson^, in his very excellent 
paper On the changes in th^ situation of the internal organs, etc., 
" the motions of the heart in the ass in more than one instance. 
I injected into the jugular vein from two to three grains of 
the Wourali-poison that was supplied to me by Mr Waterton ; 
I kept up artificial respiration, removed the ribs and exposed 
the heart. In one ass the heart continued to beat for four 
hours with full energy ; at the end of that time the animal 
showed signs of returning sensation ; I cut out the heart while 
beating with full vigour. The struggles of the animal did 
not cause any back-flow of blood into the tied jugular vein 

^ Transactions of t lie Provincial Medical aui Surgical Aasociation, Vol. ri'. 
1854, p. 512. See also Dr Sibson's Paper on the causcB which excite and ir- 
flnenoe respiration. Jbid. xvii. p. 309. 
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through which the poison was injected; the vein swelled behind 
the ligature. To ascertain the gliding movements of the heart, 
I fixed pins first into one part, then into another, of the 
moving walls." Dr Sibson s note-book is full of similar and 
still more interesting instances ; yet the most remarkable 
are those he superintended when Mr Waterton was experiment- 
ing at Nottingham. To one of these cases I have alluded in 
the beginning of this paper, but, bearing so importantly on the 
question under consideration, I think it necessary to give two 
in extenso, they being published at full length in the Notting- 
ham newspaper of 1839. 

A female ass, 8 years old, of rather poor condition, but 
previous to operating exhibiting a regular action of the heart — 
pulse 62 — was poisoned at 9 hours 6 minutes in the morning, 
by an arrow-head being put into an incision made in the neck ; 
at 9h. 12m. pulse 60, and continued uninterruptedly the same 
for five or six minutes longer, when it began to increase. At 
9h. 20m. pulse irregular and risen to 72, the respirations at 14 
in a minute, pupils becoming dilated. At 9h. 32m. pulse still 
72, the animal manifesting symptoms of uneasiness. At 
9h. 3Gm. pulse 84, and the creature repeatedly lifted its fore 
legs, which trembled, and the next minute fell down, being 
exactly 31 minutes firom the time of introducing the poison : 
there was a slight struggling, but the muscular power soon 
ceased, the pulsation was imperceptible, except a faint flutter- 
ing at the heart, and animation appeared to be extinct. The 
animal was then raised upon a table, an o(>ening was imme- 
diately made in the trachea, and at 9h. 41m. artificial respira- 
tion commenced by means of Dr Sibson 8 apparatus, consisting 
of a double pair of bellows, keeping up a constant current 
of air. 

At 9h. 44m. the pulsation became once more distinct, as 
high as 72, and continued varying for seven hours from 56 to 
sometimes 100, but most frequently at between 70 and 80. 
At 7h. 38m. natural respiration was free, and artificial discon- 
tinued. 

Another experiment was made next morning at eight 
o'clock on a male ass, about five years of age; it appeared 
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very vigorous, but with ventral heroia on the right side. It 
stood perfectly quiet, and the action of the heart was at 36. 
Mr Attenburrow, surgeon, cut into the trachea at 8h. 4 m., 
then an incision was made on the fore part of the right shoulder, 
into which, at 8h. 6 m. Mr Waterton inserted an arrow-head 
with the Woorali on it; the quantity being not quite one- 
fourth of that used upon the ass yesterday. At 8h. 16 m. 
pulsation was 66, and about four minutes afterwards the pupil 
of the eye became gradually dilated, though the animal stood 
perfectly patient, manifesting no symptoms of uneasiness. At 

8 h. 30 m. pulse 62 ; at 8 h. 38 m. spasmodic twitchings were 
evident on the region of the abdomen ; the animal still eating, 
and apparently not much distressed. The next minute the 
legs trembled, and at 8 h. 40 m. the creature fell on its belly, 
but tried to rise again. At 8h. 43 m. the tube was introduced 
into the trachea ; at 8 h. 44 m. action of the heart regular, but 
respiration convulsive and difficult, with repeated gasping. It 
struggled occasionally, and at 8 h. 49 m. the pulse was 54, with 
spasm and difficult respiration, but the pupils of the eyes not 
so much dilated. At 8 h. 54 m. the arrow-head was withdrawn 
and no poison remained on it, the pulse continued the same 
and the respirations were 44, the vision pretty perfect. At 

9 h. 7 m. respiration ceased, the vision entirely gone, the action 
of the heart energetic, extremities warm, throbbing of the 
carotid artery strong, artificial respiration commenced at an 
average of 18 a minute, and at 10 h. 25 m. the nostrils gave 
indications of restored respiration, artificial respiration kept up 
at 16 per minute, no pulsation perceptible, except in the action 
of the heart. At 10 h. 27 m. natural respiration recommenced, 
at 10 h. 36 m. symptoms of returning vision, at 10 h. 40 m. re- 
spiration much hurried and irregular, at 10 h. 41 m. artificial 
respiration discontinued, at 10 h. 44 m. natural respiration 38." 

In my own cases both respiration and action of the heart 
went on regularly even under most marked symptoms. It 
is true the puLse underwent some alterations, but they could 
hardly be considered to be governed by certain laws, the num- 
ber of pulsations immediately after injection being sometimes 
increased, sometimes decreased, but in almost- all cases even- 
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tuaJly returning to the standard before injection. It must 
likewise be borne in mind, that the injection of about two 
grains of Urari cannot be efifected without causing some pain 
which fully accounts for the variations of the pulse. 

Some experimentalists have shown the vasa-motor nerves to 
be paralyzed by Urari, and in consequence the peripheric vessels 
becoming dilated and giving rise to lower temperature \ My 
experiments have led me to deny the decrease of temperar 
ture which either vacillates in a very small degree — according 
to my opinion, the result of external influences — or remains 
standard. In a case in which two grains of Urari were effect- 
ually injected I measured the temperature, the result is shown 
in the following table : 

Immediately after injection 

Minutes. 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 66 18 367 ... 

v/t/ ... ••• ... 

70 

75 67 17 36-7 ... 

v3v/ ... •■• ••• 

90 67 17 36-7 ... 

The temperature was taken from the mouth, where the bulb 
of the thermometer remained, of course, during the whole time 

1 Tscheschichin'fl Mittheilungen aus dem phynolog. Labaratorium zu WUrzburg, 



Pulse. 


Respiration. 


Temperature. 


47 


17 


36-8 Cels 


65 


• • ■ 


36-8 ... 


66 


• • • 


36-8 ... 


65 


17 


36-8 ... 


65 


• « • 


36-8 ... 


65 


• • • 


36-8 ... 


64 


17 


36-8 ... 


66 


• • • 


36-8 ... 


64 


a • • 


36-8 ... 


65 


17 


36-8 ... 


68 


• • • 


36-8 ... 


68 


• • • 


36-7 ... 
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of measurement. I need not mention that the injection was 
made, and the reading of the thermometer begun, after the mer- 
cury had ceased to rise, and remained standard for about five 
minutes, which in a sensitive instrument is not the case before 
the lapse of about 15 — 20 minutes. 

These observations are in accordance with those of Clavde 
Bernard who does not admit of raising the temperature under 
the influence of XJrari. 

Another constant symptom of the effect of Urari is im- 
paired vision. Voisin and LionviUe consider this phenomenon 
to be the first, but, as I think, wrongly, for, in all cases under 
my observation, the muscular system was first affected, although 
the relaxation of the features was the only perceptible symp- 
tom. Pressure in the frontal region, heaviness in the head, and 
similar phenomena mentioned by others, I have not been able 
to observe, and a few very recent cases, in which the injection 
was followed by fainting feelings, induced me rather to con- 
nect that phenomenon with the mental impression exercised 
on the patient by the injection. The impairment of vision 
generally consists of dimness in the eyes and diplopia, the 
background of the eye generally being paler than is normally 
the case ; but in other instances we find the vessels much in- 
jected and, therefore, a larger number of small vessels visible 
than is the case in a normal eye. The explanation of these 
phenomena may be found in the paralytic 6tate of the vasa- 
motor nerves. The phenomenon observed in one individual, viz. 
the alteration of the shape of the optic nerve, is a remarkable 
fact, and since no real alteration of the shape of the nerve 
is possible from its position in the surrounding tissues, no other 
explanation remains but to consider it as a consequence of an 
alteration of the refractory conditions of the eye existing during 
the action of the Urari. This opinion has been advanced by 
Mr Bader, ophthalmic surgeon to Guy s Hospital, and by Dr 
Liebreich at Paris, to whom I have mentioned the case. 

The acoustic nerve has been affected in a similar manner 
to the affection of the optic nerve in one patient; but this 
affection having been observed once only amongst a large 
number of cases, it cannot well be considered, I think, a 
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symptom characteristic to the action of Urari, at least not 
when small doses are administered. 

Amongst the symptoms described by Votsin and LointdUe 
we find an abnormal secretory action of the glandular system, 
rigors, excessive heat and general perspiration. Neither of 
these phenomena have occurred in my cases, except, in one 
instance, sweat of the palms of both hands. It is not alto- 
gether without interest to remark, that this particular symp- 
tom is not unfrequently met with in certain diseases con- 
nected with derangements of the nervous system, as Epilepsy, 
Hysteria, Paralysis, etc. 

However severe the symptoms may be, consciousness and 
sensibility remain intact, provided the dose had not been large 
enough to paralyze the respiratory muscles, otherwise respira- 
tion ceases, consciousness is lost, and the animals become at- 
tacked by convulsions. 

If the control over the co-ordinate movements is but parti- 
ally lost, the energy of the individual is capable of decreasing 
that loss to a great extent, so that a patient who declares him- 
self unable to raise his arms, ultimately is capable of doing 
it, if he be encouraged to do so, and do not give it up after 
the first attempt has been made. 

A most remarkable fact is the recurrence of all the symp- 
toms on the patient's coming into the open air. With a few 
exceptions all injections have been made by myself at my con- 
sulting room, the patients remaining with me until all phenomena 
had disappeared, vision, muscular action had returned, in short, 
until the patient was perfectly able to walk home ; I only dis- 
missed him, after having been convinced of his being in such 
a state. On the next visit some patients informed me, that 
all symptoms they had experienced after injection returned as 
soon as they came into the open air, and that the symptoms 
lasted nearly for the same time as before. 

In conclusion, it remains only to say a few words concerning 
Urarin. If Dr Preyer's statement as to the strength of the 
alkaloid, being about twenty times that of Urari, be correct, the 
highest dose injected by me, viz. 13 milligr. (about J gr.), would 
be equal to about five grains of Urari, a dose which, un- 
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doubtedly, would prove fatal. The possible difference of the 
Urari used by me and that from which the alkaloid has been 
extracted does not explain the different strength, for experi- 
ments made in different parts of Europe have shown that 
nearly the same doses have been applied with the same results, 
80 that, in fact, the difference in the strength of Urari 
generally used for experiments seems to vary but little \ 

The largest number of injections of Urari have been made 
in the patient of Case I. In him the first symptoms of Urari 
were observable after at least more than one grain (gr. 1 J — 1^) 
had been injected, whilst 13 milligr. of Urarin produced no 
effect whatever. The conclusion is therefore warranted that 
Urarin is not six times stronger than Urari, or — to speak still 
more reservedly — than the Urari used in my experiments. But 
it must be borne in mind, that 13 milligr. by no means indi- 
cated the beginning of the effect, and that I discontinued 
the application of the alkaloid merely from the costliness of the 
preparation. 

II. The African arrow-poison. 

Though numerous experiments have been made with Indian 
arrow-poison from the time when Urari was first brought 
over to Europe, I cannot find any record of experiments with 
the poison used by the Africans for turning a harmless arrow 
into a terrible, deadly weapon. 

I therefore gladly embraced the opportunity of making a 
few trials, the results of which are contained in the following 
communication. 

The poison was taken by me from arrows, sent by R. R M. 
Walker from the Gaboon, west coast of Africa, to the Anthropo- 
logical Society of London. 

The arrows came from the Isyasa and Isyiro tribes, 
measure about sixteen inches, and have the thickness of a 
raven's quill. They are very sharply pointed, and the points are 

1 BrUckner and Lampe^s Urari requires, however, — as found by experiments 
made, when this paper was akeady in the press — a dose of three grains, hypoder- 
mically injected in an adult, in order to produce the slightest possible symptoms 
consisting of a mere dimness of the sight. 
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for two inches covered with a thick layer of the poison, which is 
of a brownish colour, firm, without smell, of a bitter taste 
and, like the Urari, easily soluble in warm water or alcohol, on 
the solution settling, leaving a sediment. The microscope re- 
veals the latter to consist of brokendown vegetable tissues, as 
seen in Figure II A. 

The cells are very numerous, and consist of the diflFerent 
parts of a plant. If a drop of sulphuric acid be added, needle- 
shaped crystals are formed, probably the alkaloid of the poison. 

To be sure that the cells were not scraped oflF with the 
poison from the arrow, which seems to consist of a reed-kind, 
I put sections of the latter under the microscope, but could not 
discover any resemblance between them and the vegetable 
remnants of the poison. 

As one glance on the woodcut will suflSce to show the differ- 
ence between the tissues of the plants from which the Indian 
and African arrow-poison are extracted, so will the first experi- 
ment show that the action of both are totally different; and in 
a certain sense, as will be seen hereafter, acting in opposite 
directions. 

A small piece of the poison being placed under the skin of a 
middle-sized frog, the animal died in about ten minutes in con- 
vulsions. 

Another frog, poisoned by Urari, survived a few minutes ; 
but on opening both frogs, the heart was actively beating in the 
latter, but standing still in the former, and on application 
of the electric current to both frogs, about half an hour after 
death, not the slightest reaction was perceptible in the one 
poisoned by the African poison, whilst the other maintained its 
irritability on electricity for many hours. 

This experiment, though roughly made, warranted the con- 
clusion, that the African arrow-poison affects, in the first place, 
the nervous centres, and destroys at the same time the irrita- 
bility peculiar to the muscles. This conclusion has been fully 
borne out by the following experiments : 

Two grains of the poison were dissolved in one drachm of 
distilled water, and the experiments made on five healthy, large 
firogs, four of which had injected a tenth of a grain each, while 
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the fifth was made to swallow a somewhat larger quantity. 
For comparison 8 sake, a sixth frog was poisoned by an equally 
large dose, as in the first four frogs, of Urari. 

The first fact observable was the more rapid action of the 
Urari-poison ; for the urarirised frog after a very few minutes 
began to lie flat on the table, the hinder legs extended, while 
the other frogs at this time were still jumping about without 
exhibiting any sign of affection. But after about ten or fifteen 
minutes their movements began to be slower; yet complete 
paralysis could only be observed after about three quarters of 
an hour. 

It is well known that urarirised frogs are most appropriate 
objects for observing the circulation of the blood, provided such 
doses are given as to paralyze, but not to kill the animals. But 
in the frogs treated with African poison, the circulation could 
already be seen going on very slowly when the first sign of 
beginning paralysis consisted only in slow movements. 

The state of sensibility was likewise very different. The 
urarirised Irogs, as already mentioned, retain for a very long 
time the capability of being convulsed by the electric current 
when applied immediately to the skin or muscles, and to a 
certain extent even when applied to the nerves. This property 
exists only a short time after the death of animals poisoned by 
the African arrow-poison, and after about half an hour neither 
direct nor indirect application of the strongest current, ap- 
plied to the skin, muscles or nerves, will cause any contraction 
of the frog's muscles. 

In another series of experiments five large frogs were in- 
jected with the following doses of the Afiican poison: 

No. I. Two milligrs. 

No. II. One milligr. 

No. III. One-tenth of a milligr. 

No. IV. One-twentieth of a milligr. 

No. V. One-fortieth of a milligr. = 00640 grains. 

Frog No. I. After five minutes paralysis ensued, and al- 
though twitching on the skin by means of a forceps still produced 
reaction of the muscles, yet when the thorax was opened the 
heart was not beating any more, having ceased to throb after 
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a systolic movement, the ventricles being pale and empty, the 
auricles teeming with blood. 

Frog No. 11. The same phenomena, but beginning some- 
what later. When the hinder legs were still energetically mov- 
ing, on irritants being applied to the skin, the blood-corpuscles 
under the microscope could be seen moving very slowly in the 
vessels of the web, indicating that paralysis of the heart and 
vessels had begun ; in the finest capillaries circulation had ceased 
altogether, and when the thorax was opened, after another 
minute, the heart was found in the very same condition as 
described in No. I. 

Frog No. IV. died twenty minutes after injection, and 

Frog No. III. about three minutes later. 

Frog No. V. died after one hour and a few minutes, under 
the same symptoms as the others. 

In all animals the application of the electric current to the 
nerves remained without any effect, while sensibility in some 
frogs could be seen on application of the current to the skin 
or muscles for a few minutes after death, in others for about 
an hour, the frogs treated with the smallest doses always 
retaining sensibility for the longest period, which did not, 
however, extend over an hour. 

These experiments have, of course, to be repeated with 
more care ; but from the results already obtained, we may infer 
that the danger of the Afirican arrow-poison exceeds by far 
that of Urari, provided a sufficient quantity be introduced 
into the system of men or animals. 

Ceteris parihua, there is a chance of recovering from poison- 
ing by Urari, if respiration is not impaired, or if artificially 
continued, while all hopes at once vanish if the African poison 
has taken effect on the centres of the nervous system ; and un- 
fortunately the quantity required for this effect seems likewise 
to be very small. 



ON THE EPITHELIUM OF THE CORNEA OF THE 
OX. By John Cleland, M.D., Professoi^ of Anatomy 
and Physiologi/y Galway. (CommuDicated to the British 
Association at Dundee, September, 1867). 

It is well known that there are many appearances in stratified 
epithelia not easily explained by that simplest theory of their 
growth which is naturally first suggested, and is no doubt in all 
instances partially true; namely, that cells originating in a deep 
position pass gradually to the surface as they grow and alter in 
figure, while those superficial to them are cast or dissolved, and 
othera behind them follow in their steps. Thus the elliptic 
cells in the deeper strata of the epithelium of the trachea can 
scarcely be supposed to be developed into the ciliated columns 
which lie over them; and it cannot be imagined that in the 
ureter the large and irregularly shaped cells are altered so as to 
form the smaller and flatter cells found on the surface. 

In the cuticle, it is obvious that the horny portion is formed 
of cells derived from the deeper part and progressively finding 
their way to the surface where they are cast off; but the elon- 
gated form of the cells resting on the dermis, and the size of 
these as compared with those above them, shows that in this 
part there is another mode of growth not yet sufficiently inves- 
tigated. The epithelium of the cornea, whilst it presents the 
same general arrangement of parts as the cuticle, is a much 
more delicate structure; and on account of the individual cells 
being more readily separated, it is much more easily examined : 
it may be studied without much difficulty with the aid of car- 
mine-staining and bichromate of potash. In the human subject 
the deepest layer of the corneal epithelium consists of cells not 
more elongated, in comparison with those superficial to them, 
than the deepest cells of the cuticle; but in the ox, the sheep, 
and the horse, and probably other animals, it presents the ap- 
pearance of a stratum of columnar epithelium^ the cells of which 
are as elongated in form as those of any columnar epithelium iu 

VOL. II. 24 
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the body. In the ox the cells are of large size. The elongated 
cells now mentioned, flat at one extremity, and pointed or can-- 
date at the other, differ from those of columnar epithelium, not 
only in forming the deepest instead of the most superficial 
layer, but in having the flat extremity resting on the subjacent 
parts. The whole thickness of the epithelium, when swollen 
hy the action of the bichromate, can he easily detached from 
the surface of the cornea, which is left quite clear of any struc- 
ture from which the epithelium could be derived; for the only 
nuclei which it exhibits are the long-shaped nuclei in its inte- 
rior, which are totally different in appearance from the nuclei 
of the epithelium. When the detached epithelium is examined 
in vertical sections, the elongated elements forming its deepest 
layer are seen to lie closely together with their flattened ex- 
tremities in a line, and each cell exhibiting only one nucleus, 
which is always at a considerable distance from the corneal ex- 
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tremity. Thus it is very obvious that the epithelium is not 
derived from the subjacent cornea, but that the cornea and 
epithelium are wholly independent structures adhering together. 

Immediately superficial to the columnar stratum is a layer 
of cells of irregular shape, about twice as broad as the colum- 
nar, but by no means so elongated. They are rounded and 
even in outline at the superficial extremity, but are jagged at 
the other, sending in processes or digitations which may be 
three or four in number, and which appear to fit in between 
the tapering points of the columnar cells. The cells resting on 
this layer are still less elongated and smaller; and it is in this 
r^on, in the middle depth of the epithelium, that it is most 
difficult to distinguish the component elements as they lie in 
position. Carrying the examination still onwards toward the 
surface, large cells are again met with, superimposed on which 
are others of a flatter form; and at last the squamous layer is 
reached which covers all. 

By subjecting the dyed epithelium to a strong solution of 
the bichromate of potash its elements may be completely iso- 
lated, and then there are seen floating numerous smaller cor- 
puscles than could be well distinguished when the parts are in 
position. Among these are apparently free nuclei, and others 
within minute corpuscles of spheroidal or less regular form; 
also, bluntly spindle-shaped cells containing sometimes a single 
nucleus, sometimes two, and occasionally a nucleus in process 
of division. These spindle-shaped cells have their position be- 
tween the processes of the columnar stratum and among the 
digitated cells which are next to it. 

Here and there in the columnar stratum an appearance of great 
importance is seen, namely, cells in various stages of decadence. 
Cell-walls, shrivelled and narrow, without any appearance of a 
nucleus occur, which might be supposed to have been torn and 
deprived of the nucleus in manipulation were it not that other 
stages of old age are observed. Columnar cells retaining their 
general form are noticed, which have the nucleus replaced by 
an air cavity with generally the appearance of thickening of the 
wall round it, as if from desiccation of the cell contents : nu- 
merous others may be seen in which, while the cell contents 

24—2 
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seem yet unaltered, the nucleus is partially replaced by an air 
cavity lying close to the remaining portion. Other cells beside 
the columnar may sometimes be found undergoing the same 
degeneration; and in the sheep these air cavities are specially 
numerous in the squamous stratum of the corneal epithelium. 

The appearances now described seem to prove conclusively 
two points ; firstly, that the corneal epithelial cells are not de- 
veloped in regular succession from the deepest part and pushed 
outwards as they grow; and, secondly, that they are not all 
cast off at the surface, but that some of them degenerate and 
are absorbed in a deep position. 

The source of origin of the columnar stratum is not to be 
found on its deep surface; and the digitated cells are certainly 
not altered and more fully developed columnar cells. But it is 
alleged by Dr Schneider, as quoted by Dr Sharpey\ that the 
elongated cells of the deepest layer of the corneal epithelium, 
although not. themselves passing to the surface, detach from 
their outer extremities, by repeated division of their nuclei and 
cell-walls, a series of progeny one after another, from which are 
derived the other strata. The proof that this is not the mode 
of growth of the corneal epithelium of the ox is that the co- 
lumnar cells have never more than one nucleus each, and none 
of them present any trace of such budding; and also that the 
superjacent digitated cells are larger than those more super- 
ficial. Altogether there can be little or no doubt that the cells 
of the columnar stratum are derived from corpuscles which 
grow inwards, and that the spindle-shaped cells above described 
are, some of them, destined to become developed into columnar 
cells. We must suppose that the digitated cells are developed 
in the same manner; and in that case the corneal epithelium 
may be regai'ded as having its germinal stratum in its middle 
depth, from which growth proceeds toward both the cornea and 
the free surface. 

The degenerated cells with air cavities, found in the deepest 
stratum, point to a circumstance not hitheito observed, nor 
possibly suspected, namely, that the old elements of a stratified 

I Qxiain's Anatomy^ Beventh edition, p. Ivi. 
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epithelium are not always thrown off at the surface; for in this 
instance they degenerate and disappear in their original po- 
sition, their parts being doubtless ultimately absorbed, in like 
manner as a degenerated muscular fibre is absorbed in the 
uterus after labour, or in a striped muscle. 

While, however, the importance • of the preceding observa- 
tions consists principally in demonstrating the possibility of 
modes of growth more or less similar to that described in the 
corneal epithelium of the ox occurring in other stratified epi- 
thelia, it is not hastily to be presumed that the growth of the 
general epidermis necessarily proceeds in the same way as 
that of the corneal epithelium. In particular, it must be re- 
collected that the corneal epithelium is uniquely situated in 
being spread over a non-vascular texture, and in being con- 
tinuous at its periphery with a denser epithelium which has 
blood-vessels beneath it; and it may be therefore fairly ques- 
tioned how far it derives its nourishment from beneath, and 
how far from the vessels around it. 

A further investigation into the growth of the cuticle is na- 
turally suggested by the facts now brought forward, and I have 
to regret that as yet I have not had time to pursue that sub- 
ject with sufiicient care. But I may mention that in the deep 
parts of a delicate piece of cuticle I have been able to see cells 
with the nucleus partially replaced by a cavity, and others in 
which it was wholly so. 



NOTES ON THE STRUCTURE OF A MONSTROUS 
KITTEN. By W. C. M^ntosh, M.D., F.L.S. PL viil 
and IX. 

The specimen (fig. 1) from which the following notes were 
taken was kindly sent me early in 1861 by Dr David Lyell, of 
Newburgh, and seems to come under Order 5th of Prof. Allen 
Thomson's classification \ The skin was covered with such a 
coat of hair as usually met with in fully developed kittens at 
the time of birth. Upon the roundish nondescript head were 
three external ears, two of which were symmetrical and appa- 
rently of normal aspect, and situated a little above a line run- 
ning backwards from the posterior angle of the mouth; while 
the third (fig. 11) held an intermediate position on the upper 
and posterior part of the cranium, and consisted of two coalesced 
organs, with the tip of each folded over in the form of a flap. 
In the slight eminence behind the latter was a fissure about one- 
eighth of an inch in depth, and terminating in a cul-de-sac. In 
front of the flaps there was also a slight dermal ridge with a 
superficial furrow. The whole mass, however, moved easily on 
the subjacent textures, thus presenting a marked distinction 
fix)m the other two ears, which were of course quite fixed. On 
the left side of the head there were half*opened eyelids; but on 
the opposite side only a deep hollow beneath the projecting 
frontal region (a, fig. 2). A fissure on the right side of the nose 
communicated with a fissure of the palate. The two fore limbs 
on the right side were in the usual position, while the right fore 
limb of the left monster had the shoulder pushed three-fourths 
of an inch forward, the limb being laid over the anterior part of 
the chest and root of the neck, with the toes looking over the 
left shoulder. The external separation of the two bodies oc- 
curred about an inch and a half behind the anterior extremities. 
In the angle of junction were two umbilical cords, which, how- 

1 Monthly Journal of Medicine, dbc. 1844, p. 488. 
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ever, soon coalesced, and ended in the usual chewed tip. Pos- 
teriorly the right monster was rather more bulky than the 
other, and it was to this side that the head inclined, while the 
compound ear faced the left. 

Head. This was marked by the great development of the 
right parietal and frontal regions (fig. 7). The right frontal 
was subdivided into several pieces, and instead of the osseous 
ring of the orbit being formed of three bones (frontal, malar, 
and superior maxillary) as in the normal young or adult, no less 
than eight diflferent pieces were concerned in this case. As the 
true orbital cavity, however, was extremely small, we may sup- 
pose several consisted of osseous elements extruded therefrom; 
indeed six of the eight may thus be referred to the frontal, viz. 
c, rf, /. g, 8 and 8y the two latter at least representing the dis- 
placed orbital plate. The malar '(o) and superior maxillary [%) 
held nearly their normal positions, though both were small and 
contorted. A fibro-muscular layer {e) stretched over and com- 
pletely shut in this cavity, but there was no trace of an eye. 
The left orbit, again, was somewhat shallow and small, from the 
pressing outwards of the orbital plate of the frontal, but it con- 
tained an eye of the ordinary structure in all respects. 

The lower jaw was single and fairly developed, and the 
cavity of the mouth held a normal tongue, with an epiglottis 
and rima immediately behind, and in connection with the ex- 
terior or upper trachea (e, fig. 5). Behind the foregoing another 
rima opened, with its epiglottis arranged in the reverse way, as 
if another mouth had entered at the occiput. The epiglottis in 
the latter case was larger and more lax than the former, and 
running backwards from its root was a small slightly elevated 
triangular process covered with papillae — the representative of 
a tongue. It terminated in a cul-de-sac. Thus the fore- 
going sets of organs were situated opposite each other and 
reversed, the single pharynx and gullet dividing them. Just 
above the epiglottis of the imperfect apparatus was a cul-de-sac 
in the mucous membrane of the roof of the chamber, apparently 
representing a trace of the posterior nares, while from the cen- 
tral eminences caused by the united ampullae immediately be- 
hind hung two fleshy processes. 
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In the roof of the mouth anteriorly — instead of the flattened 
arch of the superior maxillary and palate clothed by the rugose 
mucous surface — there was a highly arched vault covered with 
smooth mucous membrane, with a projecting ledge of the palate 
and superior maxillary on each side just beneath the alveolar 
process of the latter. Towards the anterior part of this ridge 
there were traces of the rugose mucous surface. The true arch 
of the palate, therefore, was imperfect, a fact more clearly shown 
on removal of the soft textures. Anteriorly there were two 
slender styliform prolongations of the incisive bones in the cen- 
tral line, the very large fissure on each side having no posterior 
boundary, but being continuous with the arch of the palate. 
Behind these the arch was made up of two elongated flattened 
processes, probably representing the vomer, with an intervening 
mass of cartilage ; next, of the much expanded ascending pro- 
cesses of the palatines; and posteriorly of the equally flattened 
pterygoid plate of the sphenoid. The cavities of the nose and 
mouth were thus thrown into one throughout the greater part 
of their extent, for, though there was an imperfect nasal cavity 
in front at the tip of the snout, it speedily merged into the in- 
cisive fissures. The body of the sphenoid (basi-sphenoid) was 
occupied by a large oval foramen. 

It was in the occipital region, however, that the most re- 
markable abnormality occurred. Behind the bony ring formed 
by the basi-sphenoid round the aperture just mentioned, a tri- 
angular piece of cartilage of considerable size was interpolated, 
or rather the ordinary spheno-occipital synchondrosis was greatly 
hypertrophied ; and from this, as a centrum, a basi- occipital of a 
wedge-shaped (and therefore somewhat normal"! outline diverged 
on each side to an occipital foramen. The occipital was formed 
of four pieces, a largo supra-occipital plate to which the tri- 
angular lateral piece of the inter-parietal was articulated, two 
ex-occipital, and the foregoing basilar portion, the whole en- 
closing a deep pit for the lodgment of the cerebellum and me- 
dulla. The cavity was further made up of the temporals. The 
comer of the superior plate and the condyloid portions of the 
occi})ital articulated exteriorly (in regard to the single anterior 
region of the head) with the cartilaginous mastoid, and a very 
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much enlarged ampulla, which lay along the basilar piece some- 
what after its ordinary arrangement. On the inner side again 
tlie cartilaginous mastoids of opposite sides coalesced in the 
middle line posteriorly, while in front of this mass the corre- 
sponding ampullae were ankylosed. The latter were much 
smaller and less rounded than the exterior pair, as well as 
somewhat contorted, but they presented an external meatus 
posteriorly, though no ring for the attachment of the ear ex- 
isted. These ampulla? were covered externally by mucous mem- 
brane, from which depended the two symmetrical clavated pro- 
cesses referred lo previously as being directly over the imperfect 
tongue. On the inner surface of the skull a prominent bilobed 
ridge was formed posteriorly by the united elements of the tem- 
porals, which thus made a septum between the two occipital 
fossae. There was only an indication of the tentorium towaixls 
the outer borders of the fossae. Each occipital region had its 
foramen and two well formed condyles, with atlas, axis, and 
succeeding vertebrae. The inter-parietal bone was enormously 
developed, consisting of a somewhat hexagonal central mass 
with two triangular wings (indicated in fig. 3), instead of the 
usual 08 triquetrum. The central piece had a projecting pro- 
cess both anteriorly and posteriorly, the latter filling up the 
notch between the double occipitals. 

The anomalous brain cavity just noted was lined internally 
by a dura mater, which accommodated itself to the various irre- 
gularities, and covered over the gap in the bulging right orbital 
region. The cerebral substance was not in a good state of pre- 
servation, but it was seen that anteriorly the cerebral lobes 
were divided by a wide and jagged fissure, the. largest half 
being situated to the left. The cerebellum was distinctly 
double, as were also the pons and medulla, the latter termi- 
nating on each side in a well formed spinal cord. A strong 
falx separated the divisions of the cerebellum. The cerebral 
nerves in front of the bifurcation seemed to be single, those 
behind double. The arrangement of the spinal nerves was 
pretty normal in each monster. 

The TTLuscular system was well developed throughout, and 
presented corresponding irregularities with the conformation of 
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the specimeiL The general relations of these are shown in the 
drawings (figs. 2, 4t, and 5, and figs. 8 and 9) and their explana- 
tions, and I may only notice that the pectorali^ major of the 
right monster (h, fig. 2) was peculiar in so far as its humeral por- 
tion was of great bulk and breadth, binding the limb forcibly to 
the thorax, and of course would necessarily have proved an im- 
pediment to the free motion of the organ. Each pair as viewed 
in the drawing were connected with the limbs of different mon- 
sters. The external oblique (m, fig. 4) interdigitated with the 
former, continued outwards in a slanting direction, and then 
bending, each proceeded to its respective abdomen. In such 
views as the foregoing the cervical muscles, e.g. stemo-cleido- 
mastoid and hyoid, spring from the two monsters yet ap- 
parently form symmetrical pairs. The deep-seated muscles, 
however, of the neck and trunk were in general confined to 
their respective moieties. 

Thorax. The ribs coalesced by cartilage in the middle line 
so as to form a large compound chest with double organs. 
The tracheae were not arranged in a manner corresponding with 
the two spinal regions, but took their directions rather from 
the single lower jaw, the one being anterior in such a position 
as shown in fig. 5, pi. I., and the other posterior ; and the lungs 
followed a similar arrangement Thus the pair of lungs did 
not correspond with the pleural cavities of each monster, but 
belonged to both. The rings of the tracheae were well formed, 
and had the intermediate elastic membranous portion poste- 
riorly or otherwise. Each branch of the trachea (e) chiefly ex- 
posed in fig. 5 became connected with a minute lung which 
evidently ha<l never been distended with air. The one organ 
had five and the other two lobes. The irregular thoracic cavity 
in which they lay likewise contained a small but perfect heart 
(i, fig. 5) enveloped in a pericardium. The aorta of this heart 
is observed to course to the left of the same figure (right 
animal), and to give off the usual branches, but the common 
carotids (d) proceeded upwards to supply both sides of the 
compound cranium. The thymus gland (A) was moderately 
developed. 

On removing the foregoing oi^ns a diaphanous membra- 



ON THE STRUCTURE OF A MONSTROUS KITTEN. 871 

nous septum was found separating this cavity from another 
which lay under the united ribs on the opposite side (fig. 3), 
and which corresponded to the dorsal region, if we take the 
head only into account The undermost trachea (of fig. 5) 
gave a bronchus to each lung {d and e), both of which were con- 
siderably larger than in the previous case. The left (<;) was of 
an irregular flattened form divided into four very distinct lobes, 
while the right was simply bisected by its transverse fissure. 
A curious heart (c) — of much smaller dimensions than the first- 
mentioned — lay in the upper lobe of the right lung, and sur- 
rounded by an imperfect pericardiunL Careful dissection showed 
the presence of four cavities, but the right ventricle especially 
was indistinct, and could scarcely be observed amongst the mus- 
cular papillae. The aorta, ductus arteriosus and other tissues 
were matted together, the former slanting inwards and forwards 
to supply the opposite monster (left in fig. 3). The thymus 
gland (jk) of this side was larger than in the other cavity. 

The thoracic walls were closed inferiorly by an irregular 
diaphragm, in which the aperture for the single oesophagus was 
somewhat large. The latter coursed through the chest between 
the trachea). 

On slitting open the abdominal region on the side corre- 
sponding to the view given in figs. 4, 5 and 6, the organs are found 
in one chamber in front. The oesophagus led into a single 
stomach which lay in the forward curve of the diaphragm. The 
stomach had the usual shape, though perhaps the cul-de-sac 
at the pyloric end was exaggerated. Its mucous surface (which 
had numerous longitudinal rugae) was covered with soft masses 
of nucleated cells — cylindrical, fusiform, and nearly circular — 
and granules. The intestine was retained in situ by mesenteric 
bands, and lay chiefly in the cavity of the left animal in the 
figure (fig. 6). About seven inches from the pyloric end of the 
stomach a bifurcation of the intestinal tube occurred (fig. 10), 
one branch coiling to the hollow in the right animal, the other 
remaining in the left. After a course of about two inches each 
ileum opened by a proper ileo-csecal valve into the caecum (d), 
and the gut then proceeded in the usual manner to terminate 
in the anus. In the brownish contents of the caecum were 
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numerous cellular masses and crystals of the triple phosphate; 
while the meconium in the rectum consisted of dark red granu- 
lar matter, epithelial debris, and crystals of cholesterine. 

Attached to the abdominal cavity of the left animal above 
the kidneys was a long, narrow and irregular spleen. The 
other abdominal viscera were double. The liver in the left 
animal (e, fig. 6) had a somewhat pyriform and elongated 
shape, with several lobes and fissures ; the second liver had 
a similar shape, with the broad end in front, and an almost 
pointed posterior extremity. The ducts of both opened into 
the duodenum. Tlie kidneys occupied a pretty normal posi- 
tion in each monster, and had the usual arteries and veins. A 
pyriform bladder (y, fig. 8) attached to the urachus lay above 
each pubis. 

The generative organs (fig. 8) in both cases were femsde, 
and marked externally by the vagina with its clitoris, the latter 
being much more developed in the left than the right monster. 
Each was furnished with a small uterus, the Fallopian tubes of 
which stretched as far forward as the kidneys. 

As previously mentioned the umbilical cord was double, 
consisting of two umbilical veins and four umbilical arteries. 
The division of the cord took place on entering the abdomen, 
each set of vessels coursing to its own side. There was a lace- 
rated wound at this part of the abdominal wall, apparently 
from the efforts during paHurition. 



Explanation of Plates VIII and IX. 

Fig. 1. View of the specimen somewhat reduced in size. 

Fig. 2. Superficial muscles from the aspect corresponding to the 
dorsal region of the cranium, a, prominence caused by the hypertro- 
phied right frontal, b, fissure of the compound ear. c, muscular 
fibres prolonged from the pectoralis major, d, portion of the united 
trapezius and deltoid. /, representatives of the sterno-cleido-mastoid 
musclea g, spine of the scapula, h, pectoralis major, i, muscles 
of the shoulder, j, obliquus externus abdominis. 

Fig. 3. View of the contents of the * dorsal' thoracic cavity 
exposed by severing the commissures of the ribs, a, cervical muscles. 
6, thymus gland reflected, c, heart d, e, lungs. /, diaphragm. 
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Fig. 4. The opposite side from that represented in fig. 2. a and 
6, irregularities of the abnormal orbit, d, subraaxillaiy glands. 
ff, e, symmetrical ears, f^ stemo-cleitlo-mastoid muscle, g^ hyoid 
group. A, common carotid artery, t, k, portion of the united trape- 
sias and deltoid muscle. /, pectoralis major, m, obliquus ext. 
abdom. 

Fig. 5. A deeper dissection of the same region with the pei-icar- 
dium reflected, a, submaxillary gland. 6, hyoid bone and apparatus. 

c, hyoid muscles, d, common carotid artery, c, trachese. f, arch 
cf the aorta, g^ nght auricle. /<, thymus gland, t, right ventricle. 

Fig. 6. Common abdomen slit open on the same side as fiff. 5, 
pi. I. a, vena cava. 6, conical diaphragm, c, c, reflected abdo- 
minal walls, d, ligament of the liver and umbilical vein, e, liver. 
/I spleen, g, fold of mesentery, h, edge of the second liver, y, 
margin of the right kidney of this monster, k^ fold of intestine. 

Fig. 7. Drawing of the right side of the head after removal of 
the cutaneous textures, a, light parietal. 6, interparietal and its 
appendages, c, abnormal development apparently of the external an- 
gular process of the fix)ntal. d, f, g, 8 and 8, separate pieces desciibed 
in the text, e, muf^cular coating closing in the cjivity. A, a small 
sulcus between the frontal and superior maxillary (i). A;, nostril. 
m, muscles of neck, n, right external ear. o, miliar bone. 

Fig. 8. Abdominal and pelvic i-egions of larger monster. 
a, left kidney and its hilus (b). c, colon terminating in rectum. 

d, upper extremity of Fallopian tube, e, left hypogastric artery. 
ffy bladder terminating superiorly in the urachus. /t, left Fallopian 
tube, t, left round ligament. /, junction of the Falloj)ian tubes at 
the fundus of the uterus, tti, left lateral ligament of the bladder. 
n, vaginal canal, o, symphysis pubis. 

Fig. 9, Left doi-sal ridge and scapulae, a, suKscapularis of right 
side. 6, e, slips of united trapezius and deltoid, c, d, levator 
anguli scapulae. To the left of the latter are seen the muscular bands 
con*esjK)nding to the rhomhoideus major and minor. /, h, serratus 
raagnus. g, spinal muscles en ma88e, **, pectoralis minor. 

Fig. 10. Intestinal canal reduced in size, a, portion of stomach 
cut open. 6, duodenum- c, point of bifurcation of the small intes- 
tine, probably at the termination of the jejunum, rf, caput caecum, 
tf, colon. 

Fig. 11. The compound external ear situated over the region of 
the coalesced petrous poi*tions of the temporal bone. 
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A Monograph on the structure and development of the Shoulder- 
Girdle and Sternum in the Vertebrates By W. Kitchen Parkeb, 
F.R.S. F.L.S., issaed bj the Raj Society, 18G8. 

Rarely, very rarely, does a work so thoroughly good and truly 
scientific as this issi^e from the press, one which so entirely comes up 
to our idea of what a monograph ought to be. Facts in vast array, 
but not superfluous, carefully observed, for the most j^art worked out 
by the author with infinite pains and scrupulous accuracy, are de- 
tailed in a lucid interesting manner, the description being lightened 
by the glowing, the almost poetic, touches of the ardent investigator 
of nature; and all are combined in an orderly manner to tell their 
own tale of their real nature and their i-elations to one another. 
The pleasure and pride with which we welcome such a work is not 
a little enhanced by the recollection that it comes from one whose 
time is chiefly spent in the busy distracting turmoil of medical prac- 
tice, in the provision for the res domi, from one who has no ordinaiy 
end to gain, who is stimulated by no mercenary or ambitious motive, 
but whose heart is en rapport with nature, whose love it is to com- 
mune with her in her deeper chambei*s, to strike light by sharp 
contact with her there, and to guide others along the paths which 
he illumines. We may, indeed, point to Mr Parker not only as a 
teacher of men of science, but as an example to men of practice, an 
example not a little needed now-a-days. Thirty large plates, con- 
taining each from ten to five and twenty well-executed drawings, by 
the author's own hand, of his own work, attest to the labour which 
has been bestowed; and the earnest, thoughtful, happy tone of the 
work show the spirit in which it has been done. The Royal Society, 
with judicious liberality, granted a hundred pounds towards defraying 
the expenses of these plates; and the Ray Society well deserves 
the thanks of its subscribers for placing such a volume before them. 

The shoulder-girdle is well selected for that kind of investigation 
which the author has already shown that he knows so well how to 
carry out. The real nature of its components are by no means 
understood in spite of the researches of Gegenbaur* and others; yet 
their apparent simplicity tempts to speculation which has run easQy 
into erroneous dogma. Mr Parker, in the execution of his task, 

^ SchvliergUrtel der Wirbelthiere, This admirable work, of which we gave a 
brief notice at p. 167, is the only one on the subject to be compiured with the 
one before as. The compound nature of the bones of the shoulder-girdle is 
described ; and the partly cartilaginous, partly fibrous origin of the clavicle in 
man is worked out more fully than by Mr Parker. 
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takes his stand upon morphology, using histology as a handmaid ; at 
which indeed he tells ns that he has worked hard, though space does 
not permit of the results being given. Teleology he leaves idtogether 
oat of consideration as not to his poiut, however interesting. Pro- 
fessor Huxley has been the ' man of liis counsel * in many matters ; 
and a better he could not have found, as the result proves. Never- 
theless he does not prove a servile adherent to the views of that 
master. Though wishing to work peaceably, yet he remarks that 
"controversy was one of the exciting causes of this particular line 
of research ;" and the tendency of his feelings, though no evil animus 
is shown, is somewhat evinced by the following note, which will 
rejoice the heart of many a weary student. 

*^ I hope never again to use that mischievous word ' apophysis,' with 
its ninety-and-nine prefixes ; it was a cloudy and dark day for anatomical 
science when the transceudentalists, 'with their enchantments,' brought 
this swarm upim the land.'' (p. 5.) 

The Traja eaduca — if indeed it can be said to be still standing — 
of the occipital relation of the fore- limbs ruit^ we trust, entirely 
under the following thrust : 

^ I shall afterwards show that there is no instance whatever in which 
the true Shoulder-girdle is articulated to the occiput. All the confusion 
in this matter is due to Cuvier's misinterpretation of the first lateral-line 
bone (my ' post-temporal scale ') as the supra-scapula ; and on Uiis nail, 
which could not be driven into Nature's hard wall of /acts, our great 
Knylish anatomist hung his theory of * the Nature of Limbs.' " (p. 12.) 

In a few introductory remarks the 'cartilaginous skeleton* is 
called the ' endo-skeleton,' and is divided into 'axial' and 'acces- 
sory/ *' the limbs both root and branch belonging to the latter cate- 
gory." Ancillary to it is the 'fibrous skeletoii' or 'exo-skeleton,* 
the skeleton of tiie skin and its infoldings. 

^ These two skeletons maintain their greatest independence of each 
other in the oklest and most generalised types of Fishes; in the newer 
(cydoid and ctenoid) types the correlation of the two becomes much more 
evident and perfect ; but we must pass through all the cold-blooded verte- 
brates, and even past some of the lower types of the warm-blooded, before 
we see the greatest inter-dependence of these diversely developed struc- 
tures." (p. 4.) 

The ossifications of the skin constitute the ganoid plates, which 
in some animals form a coating or helmet more or less completely 
covering and masking the subjacent parte of the exo- and endo- 
skeletal structure. These dermal plates are sometimes inseparable 
from the subcutaneous ossifications; sometimes they are less closely 
united; but both contribute to the exo-skeleton. The components 
of this fibrous exo-skeleton are, and it is an interesting fact^ often 
correlated to those of the cartilaginous endo-skeleton. They may be 
merely applied or united to them by harmony, or they may be anky- 
loied; thus the interdavicle of Ostracion is ankyloeed to the pr»- 
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coracoid and joined by harmony to the coracoid (p. 35). On this 
point we have the following interesting paragraph : 

"If I had surveyed these parts fresh from the typical Fishes they 
would have caused me much trouble ; but the way has been made nmch 
smoother by my coming to them through by-paths. We have seen this 
coalescence of parts of the outer and inner skeleton, and sh.dl see it again, 
and it is noteworthy that, although the splint-bones are ready euou^ to 
coalesce with endo-skeletal bones, yet, retaining their old nature as scales, 
they are very slow to combine with each other. The affinity of the dermal 
system for the endo-skeleton becomes stronger and stronger as wo ascend 
the vertebrate scale ; and in the warm-blood^ classes the most reoiarkable 
metamorpliic combinations take place.'' (p. 35.) 

The ossification, which commences in the intercellular substance 
of hyaline cartilage, is called * endostosis.' This is sometimes confined 
to the surface and then is * superficial endostosis.' The ossification 
in the almost structureless layer of perichondrium, in immediate 
contact with the outermost cartilage-cells, is named * ectostosis,' and 
that in the skin, the subcutaneous fibrous mesh or the aponeurotic 
tracts, * parostosis.' 

" All these modes have to be most carefully traced backwards to their 
earliest appearance, otherwise the study of osseous centres is most per- 
plexing ; for one of the constant results of ossification in the higher classes 
IS the coalescence of parts morphologically separate." (p. 4.) 

This, then, is one of the first difficulties to be mastered, in order 
to obtain a correct knowledge of the real nature of the several parts 
of the shoulder-girdle, or indeed of any other division of the osseous 
fabric; and the reference of these parts, respectively, to their endo- 
or exo-skeletal origin can be correctly done only by embryological 
investigation and by comparison of the corresponding parts in difier- 
ent animals. 

The latter is the* line chiefly taken in this book. The author 
keeps strictly to the description of what he has seen, and describes 
the structures in an ascending manner from the lower vertebrate 
type to the higher. He commences accordingly with the Placoid 
Fishes, in which there are no splints, the shoulder-girdle being 
entirely cartilaginous and forming, therefore, a grand starting-point 
for investigation. In Raia clavata the shoulder-girdle consists of a 
scapula, a distinctly segmented supra-scapula, and a coracoid. The 
scapula, descending from its joint with the supra-scapula, breaks into 
three bars — the * prse-,* * meso-,' and * post-scapular ' regions. These 
are continuous with three parts of the coracoid — the * prae-,' * meso-,' 
and * post-coracoid ' (the latter being the coracoid pix)per) — which are 
united beneath. At the insensible lines of union of the scapular and 
coracoid portions ai*e three glenoid facets. The portions or bars are 
separated by fenestree — a * scapulo-coracoid ' fenestra in front, between 
the two anterior bars of the scapula and the coracoid, a 'scapular* 
fenestra between the two hinder bars of the scapula, which is sepa* 
rated from the third — the * coracoid ' fenestra — situated beneath ity 
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hj a toinsyerse bar of cartilage connecting the second and third 
glenoid ikcetB. The coraooids of the two sides are united together 
bj ' epicoracoids/ forming a strong continuous transverse bar. The 
8Ci4)ula and coracoid are Owen's radius and ulna: the 'brachials' 
attached to these ^re his * carpals.* The fenestra are the result of 
segmentation in the coraco-Fcapular plate. A greater d^ree of seg- 
mentation would cause a notch or open fenestra, and a still greater 
a division into separate parts. 

This constitutes a typical or complete cartilaginous or endo-skele- 
tal shoulder-girdle. As we ascend, the supra-scapula soon ceases to 
be segmented, and other parts — 'dermal splints' — derivatives from 
the fibrous or exo-skeleton, are supei-added to and applied upon the 
cartilaginous structura. Such in the Sturgeon area 'post-temporal' 
(the supra-scapula of Cuvier and Owen), a *supra-clavicle' (the so- 
called scapula), a * clavicle ' (Owen's coracoid), and an * inter-clavicle.* 
All these four are, in this instance, more or less ganoid or cutaneous 
in addition to being the result of 'ossification of the subcutaneous 
fibrous or aponeurotic stiuta. 

To these are added in Polypterus an 'upper' and 'lower post- 
clavicle,' forming a second row, the counterpart of which is the 
second 'lateral line' bone, or second thoracic-dermal cincture 
in Teleostei; as the first lateral line and the first thoracic- dermal 
cincture are the counterparts of the 'post- temporal' (supra-scapula) 
and the clavicular series. In Ostracion there is in addition a ' pree- 
clavicle,' extending from between the supra-clavicle and the clavicle 
across to the basis cranii. There are therefore in this fish seven 
exogenous bones, built above, below, and around the true endogenous 
shoulder-girdle, viz, 'post-temporal,' 'supra-clavicle,' ' prse-clavicle,' 
* clavicle,' ' inter-clavicle,* and two ' popt-clavicles.' In Syngnathus 
the inter-clavicle is divided into an ' anterior ' and ' posterior inter- 
clavicle.* 

The ' post-clavicles * constitute the more or less elongated faintly 
curved styloid appendages to the shoulder-girdle, of which various, 
but none very satisfactory, views have been taken by preceding 
anatomists. 

The modifications of these several parts in the difierent Cranoids 
and Siluroids (recent and fossil), and others, up to the typical Teleo- 
steans, the varying degi-ees of segmentation of the cartilaginous or 
true element of the girdle, the modes in which it is over-ridden or 
embraced, and sometimes almost extinguished by the exo-skeleton, 
the relations of the latter to the cutaneous envelope or dermal cinc- 
tures and to the compouentn of the cranium, are all traced in detail with 
much careful description, and in a comprehensive, masterly, and, 
therefore, highly interesting manner. We are also shown how (PI. 
II. figs. 12 and 13, Cottus and Gobius) the 'brachials' are formed by 
longitudinal segmentation and ectosteal ossification of the plate of 
cartilage lying next to the scapula and coracoid, and how by trans- 
verse segmentation the five horizontal brachial bara of Clupea hareu* 
gus (fig. 4) are made into a double series. 

VOL. II. 25 
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In the Amphibians we revei-t to a cartilaginous, and therefore 
simpler, condition ; for in them, as in the Bays and Sharks, no splints 
or paroateal growth is borrowed from the skin and its infbldings. 
There is the one plate of cartilage in which the * supra-scapula,' 
* scapula,' *coracoid,* * pnecoracoid,* and ' epicoracoid' are distinguish- 
able. Ossification, chiefly ectosteal-, commences in the scapula, and 
follows in the ooracoid and pnecoracoid, forming tlu*ee separate bones 
which approach and unite with one another in the glenoid cup. Tlie 
epicoracoids come to overlap in the middle line to a considerable 
extent, the left overlapping the right and vice versa in the same 
&mily; and between the two jiosteriorly, in all perhaps but Proteus, 
and it may be one or two others, is received the small cartilaginous 
sternum which is so constant a coiTelate of the shoulder-gii*dle in 
air-breatliing vertebrates. It belongs to the first dorsal vertebra and 
perhaps to the first cervical: and its presence in these animals is 
general although the rest of the costal arch is wanting. 

• 

^ It may help comi^rison to remark that this first tract of cartilage, 
which lies directly behind, within^ and mesiad of the epicoracoid angles, 
corresponds to the anterior half of the human * manubrium stemi/ which 
is, in reality, the keystone, in us, of the seventh cervical vertebra. The 
side-walls of this seventh somatome, and also of the six preceding soma- 
tomes, are deficient in cartilage ; the ribs, iu the cartilaginous stage, never 
being segmented off from their centiimis, as they are in the thoracic 
region. And this is one reason why the Shoulder-girdle has been con- 
founded with the costal girdles ; for, lying in front of these latter hoops, 
and being the only cartilaginous bars interposed between the skin and the 
space containing the oesophagus and trachea, they have been supposed to 
he in the same plane as the ribs. Wherever the Umb-plates are coinci- 
dent, vertically, with the costal arches, they and their muscles always over- 
lap, or lie in an outer transeerse plane.'' (p. 80.) 

The several stages of formation of the shoulder-giixlle are traced with 
great cai*e in Kana temporaria from the tadpole state. It is there one 
plate of cartilage with the upper point — the supra-scapula — correspond- 
ing to the intercentrum between the second and third vertebra, and 
having no more relation to the occiput than the same part in osseous 
fishes. In the middle is the massive glenoid part with tlie cup. 
Internal to this the cartilage is cleft by the coracoid fenestra which is 
bounded by the prsecoracoid in front, the coracoid behind, and the 
epicoracoid internally. Ectosteal ossification begins in the coracoid 
and pi'secoracoid as well as in the scapula and supra-scapula. The 
anterior extremities of the pnecoracoids project forwards, become seg- 
mented from their bases, coalesce, ossify, and form the * omo-stemum,' 
which is therefore no part of the sternum at all, but part of the 
shoulder-girdle. Intercellular or endosteal bone crops out. The cora- 
coids in process of development gain upon the pnecoracoids. As for 
the ectosteal sheath of the latter, 

^ This is its last appearance on the great Vertebrate sta^e of life ; the 
pnecorsicoid is dying out in the ascending scale of the Frog's specific 
and individual history, and, as far as my obficrvatioD extends, no creature 
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with an amnion and an ailantou in its embryonic condition has this par- 
ticular ectosteal sheath ; for when the Ciirtila^nous bar itself is ossified 
from without, as in the Chelonians and StruMo camelu»^ it is by a bor- 
rowed extension of the scapular sheath." (p. 82.) 

We are ever tempted to quote, and must yield again. 

^I may here remark that the Sharks and Skates (Plagiostomi) shed 
the same light on the Amphibia that the latter throw on the higher 
Vertcbrata (the Sauropsida and Mammalia), which possess an amnion and 
an allantois in their embryonic condition, and which pass through their 
metamorphic stages at a more an,d more rapid rate. The earliest meta- 
morphic conditions of the higher cLvsses are miniatures seen for a moment ; 
those of the Amphibia are half-sized pictures, which are held up to view 
for weeks and months ; but in the low Cartilaginous Fishes we see gigan- 
tesqne figures which are never taken down. Hence the necessity for both 
'gradiitional* and ^ developmentar morphology ; and these two divisions of 
one science are nothing if not mutual ; for neither is development to be 
studied without gradation, nor gradation without development, but both 
must be worked out by the same observer, and the results of both must 
intermarry in the same intellect before that birth of thought can take place 
which can be called {perfect science. I shall have to refer to the Amphi- 
bians asain and again in describing the structure of the nobler antitypes 
which they in sundry ways foreshadow." (p. 83.) 

Not till we come to the Blind- worm {Anguxs frngUis)^ of which 
limbless scincoid a full description is given, do we iind splint-bones 
after leaving the Fish. In this animal they form a long sigmoid 

* clavicle,' and an ' interclavicle * strapped upon the antero-inferior 
part of the pnestemum. The interclavicle has been described by 
Kathke and others as an ^ anterior sternal bone,' and has long 
" blinded the eyes of the wise." 

In the highly complicated shoulder- plate of the Iguana, which is 
the most perfect among the typical Lacei-tilia, we are carried back, so 
far as the endoskeleton is concerned, to the typical cartilaginous 
girdle of the Ray. Undivided above as * 8U[)ra-scapula,* it is beneath 
hacked in four fenestra? — * scapular,' * coraco-scapular,* * upper' and 

* lower coracoid' — separated and bounded by the following belts: — 

* prsescapular,' * meso-sca])ular * (or acromion), and * scapular,' * prwcora- 
coid,' * meso-coracoid,' * coracoid ' and * epicoracoid.' To these are added 
the clavicular splints extending from the base of the supra-scapula to 
tlie middle line. The latter meet above the azygos intraclavicle\ to 
the transverse bars of which they are fixed. 

The Chameleon and Crocodile, on the contrary, present an ex- 
tremely simple shoulder-girdle — a scapular and a coracoid bar united 
at the glenoid cavity in an obtuse angle, with a cartilaginous * supra- 
scapula ' and slightly developed * pne- * and * epi-coracoids ;' the only 
trace of a splint being a small * interclavicle ' in the Crocodile. In 
the Chelonian also the true girdle corresponds with and resembles 
the forked ray of the Amphibian : the main part is the scapula with 

^ This is also a splint-bone — an interclavicular keystone — and therefore 
quite a distinct clement from the ' omoHteruum ' of the Frog, though occupying 
nearly the same position, and, like it, called * epistemnm ' by other authors. 

25—2 
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an unossiiied supra-scapula in relation to the last cervical vertebra, 
the front fork is the prsecoracoid, the hind fork is the coracoid ; but 
the intercoracoid space is open. The clavicles and the interclavicle 
are, however, not wanting in the Chelonian ; but they are separate 
from the girdle, and declare moi'e obviously their dermal character by 
forming the fore part of the plastron, just as in the ganoid Callichthys 
they contribute to the formation of the outer dermal cinctures of that 
fish. 

Mr Parker tells us that his researches into the nature of the 
Bird's sternum commenced twenty-five years ago ; — " And many a 
struggle have I had with its difficulties, as again and yet again I have 
returned to it.** (p. 143). These difficulties are partly owing to the 
extreme rapidity with wliich the endosteal tracts grow in the Bird, 

** And thus a certain nick of time has to be found in which their dis- 
tinctness may be seen ; m reover, noon after the fast-growing fledgling of 
an Aerial Bird hiis taken to its wings the ectosteal layer commences, 
ultimately giving the bone as complete ajinigh as is seen in the Sternum of 
the Ostrich and the Fowl." (p. 145.) 

He describes it as made up transversely of three regions, as in Man, 
— ^a * prse-,* *meso-* and *ziphy-stemal* — and of five longitudinal 
parallel regions — 'lateral,* 'intermediate,* and 'mesial* — the last 
being double in reality. Of ossifying centres the Struthionid» (ex- 
cept Bhea) have but one symmetrical pair — * pleurostion' — related to 
the costal margin, as in Lacertilia and Ci*ocodiles. In nearly all other 
birds there is a larger azygos centre — * lophosteon * — in the crest of 
the sternum. This, as well as additional centres, observed in certain 
birds, and denominated *urosteon* and * coracoeteon,* are, he be- 
lieves, absolutely ornithic, having no counterparts in other vertebrate. 

With regard to the shoulder-girdle the transverse segmentation 
between scapula and coracoid is complete in all except the Stru- 
thionidse ; and in all the supia-scapula is ossified continuously from 
the scapular shafl and the epiooracoid from the coracoid. The pre- 
coracoid is segmented from the head of the coracoid and the meso- 
Bcapula (acromion) from the scapula. These segments are attached to 
and apt to be fused with the clavicles. The farcula consists of the 
clavicles and the small wedge-shaped interclavicle : ** But that com- 
pound bone acU/pt8 the cartilaginous segments, as though they origi- 
nally belonged to it; and from this arises the great difficulty of com- 
prehending its true nature.** (p. 143.) In the Ostriches a greater 
simplicity of pai-ts prevails; indeed we have the simple characters of 
the Chelonian shoulder- bones back again — an unsegmented coraco- 
scapula bifurcating below into a * pi-secoracoid ' and a * coracoid.* In 
Bhea and Apteryx the parts are simpler still; a mere bar of scapula 
and coracoid with only a slight projection to mark the praecoiacoid. 
This in the Cassowary and Emeu runs out a little further, and bears 
a small clavicle upon its front. 

In the curiously aberrant lowest cla<<s of Mammals — the almost 
oviparous Monotremes — the reptilian characters of the Shoulder-girdle 
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appear again in its form, its imperfect segmentation, its coracoid and 
ectosteal epicoraooid, its fenestra and its prsethoracic dermals — the 
clavicles and the large T-shaped inter-clavicle. As for the Shoulder- 
girdle of the other mammals, impossible as it might seem, our insa- 
tiable investigator contrives to point out in it the various elements 
that have been introduced to us in lower animals, or most of them, 
in lessening masses, it is true, but often with higher metamorphic 
grade. The scapular has its more or less developed supra-scapular 
margin, its — * pne- scapula,' — soj)arated from the coracoid by the supra- 
scapular notch or a coraco-scapnlar fenestra. It has also its ' meso- 
Hcapula' or acromion with a meso-scapular segment at the scapular 
end of the clavicle, atid its * post-scapular ' or posterior part. No- 
thing daunted at the coracoid difficulties he traces, in addition to the 
coracoid in its usual place, a 'prsecoracoid' in the cartilaginous sternal 
end of the clavicle, a prsecoracoid segment*, answering to the * omo- 
stemum' of the Tadpole, at the clavicular margin of the sternum (it 
is the meniscus in man), and a spindle-shaped ' epicoracoid' in the 
axil of the first costal cartilage with the sternum. There is however 
no * inter- clavicle.' 

We have given only some of the results and only alluded to the 
vmst amount of detailed investigation of the step-by-step stages of 
anatomical structure, upon which they are based. Enough however 
has been given to show that this is no ordinary woi*k, but such a colla- 
tion of facts, suggesting and substantiating views as will raise the 
character of the science it represents and will gain for itself a sure 
place among the enduring tomes of anatomical literature. 



Handbook of the Sphygmograph, By J. Burdon Sanderson, 
M.D., F.RS. London, Hardwick, 192 Piccadilly, 1867. 

That physiology must be the basis of the science of medicine will be 
generally admitted ; and the improvement in the modem methods of 
clinical research is daily proving more clearly the close relation that 
exists between physiology and the practice of medicine, and is there- 
fore bringing the latter more and more within the legitimate range of 
science, at the same time that it is conferring more precision upon it. 
This truth has found its expression and, we hope, its Airtherance in the 
foundation of the new Clinical Society, and has a good illustration in 
the introduction of the Sphygmograph, and in the present treatise upon 
it. By bringing the phenomena of the pulse, and their variations in 
disease, more definitely under the cognisance of the eye, and stamping 
them with precision upon paper, the Sphygmograph has necessitated a 
more close investigation of the nature of these phenomena and of their 
causes; forasmuch as an appreciation of the real significance of their vari- 
ations in disease must depend upon a knowledge of their character and 

1 This derivation of the ooraooid in aome Bodents was recognised by Gtegen- 
baor, ^ e. § 3. 
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causes during health. We are probably not &r wrong in surmising 
that the sphygmogittph was the suggestor, one of the suggestors at 
any rate, of the CUuical Society; and we know that the author of 
this * Handbook' was one of the chief oidginators of the society. He 
has given ample proofs of his powers of investigating and appreciating 
pliysiological phenomena ; and we have good reason to anticipate 
that in the hands of himself and his colleagues, the new society will 
be an active means of making the physiological interpretation of 
closely observed clinical facts a pathway to a sui*er and better system 
of therapeutical action. 

Dr Sandei*son wishes his * little book* to be regaixied as merely *a 
guide', a 'grammar of the sphygmograph', and otfers it to his fellow- 
workers *in the hojje that it may help them to overcome those preli- 
minary difEculties which are apt to be encountered in the application 
of any new method of reseai'ch.' He expressly states that it makes 
' no pretension to be regarded as a physiological treatise ;' but how- 
ever simple and practical he would be, he finds it necessary, we ara 
glad to say, to deal to some extent with physiological theories. 

" In every ai'terial pulsation four events are to be distinguished. 
1. TJie s^ulden primary expansion of tJie artery.** 2. " TJie syHolic 
distension,** by which appears to be meant the distension of the arte- 
ries remaining after the ventricle has ceased to contract. It is indi- 
cateii by the arched line with the concavity do v\n wards in spbygmo- 
graphic tracing, and has a relation to the quality of the pulse usually 
csW^a fulness, being entirely absent in many varieties of feeble pult»e. 
3. " llie diastolic collapse.** 4. " Tlie diastolic expansion** This, 
which has been long recognised as communicating to the pulse in 
adynamic fever a special character, that of dicrotism, has occasioned 
much speculation as to its cause. Dr Sanderson attributes it, if we 
follow him correctly, to a retardation in the capillary circulation 
consequent on the relaxation of the capillary arteries during the 
diastole, ** while the aorta becomes simultaneously distended in con- 
sequence of the increased resistance in front. This distension is in 
turn propagated towards the peripheiy, and is succeeded, like the 
systolic distension, by colla})se,'* p. 23. To this it seems natural to 
object that the relaxation of the capillaries and the retardation of the 
circulation in them are consequent on a corres])ouding condition of 
the aorta and other lai*ge arteiies, and can scarcely lead to a disten- 
sion of them. Such an effect might be induced by a contraction of 
the capillary vessels following upon their sudden distension under 
the systole, and producing a counter- shock, or recoil, in the arteries 
ti*avelling in an opposite direction to that of the shock caused by the 
systole. To such a cause we have always felt disposed to attribute 
the second or diastolic expansion of the artenes ; and such an expla- 
nation seems to accord with the circumstances under which dicrotism 
is most observed, viz. whei-e the development of the first or systolic 
distension is sudden though least complete and prolonged. 

A wise warning is given against too great hurry in introducing 
'* the siihygmogiuph into the consulting-room ; for if, with so imperfect 
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a knowledge as we at present possess of first priDciples, we endeavour 
to use those principles in diagnosis, we shall not only discredit our- 
selves, but the method by which we profess to be guided.** 

The following i-emarks on the mode of action of the heart may 
well be quoted in extenso. 

^ A number of facts seem to make it probable that, whenever the h^art 
contracts of itself^ i.e. atUomaticalhj^ it ayntracts gradually and peristal- 
ticcdly^ its constituent fibres being brought successively into action; and 
thaty in so far as the nvtveinent is di^pHved qf it^ automatic character by 
the influence ofstimidi acting through the spinal cord, it becomes sudden 
and instantaneous, 

" Hphygmograpliically, suddenness of contraction manifests itself in verti- 
cality ana amplitude of the primary ascent of the tracing ; while in those 
forms of pulse which correspond to a more gradual mode of contraction, the 
first event is indistinguishable. Hence we are led to associate absence or 
suppression of the first event with all those conditions of the circulation in 
which the heart may be supposed to act automatically ; and to believe that, 
whenever the artery expands sharply under the finger at the moment of the 
shock of the heart — whenever, in snort, the first event becomes a prominent 
feature of the tracing — we have evidence therein that the systole of the 
ventricle is no longer peristaltic, but reflex ; and that, through the spinal 
cord, influences are at work (whether oris^'nating from emotions, sensations, 
or abnormal constituents in the blood) which are not altogether normal. In 
all such cases, a shnrp sound, having the character of the second sound, is 
heard cm auscultation in the neighbourhood of the prsecordial impulse.** p. 29. 

All workers with the sphygmograph, Le. all accurate clinical 
observers, and all who desire to undei*stand the physiology of the 
circulation, must read and reflect over the ' Handbook of the Sphyg- 
mograph.' 



Du Mouvement dans lea Fondions de la Vie, par E. J. Maret, 
Prof Suppliant au Coll6ge de France. Germer Baillidre, Paris. 

In publishing his course of lectui'es delivered at the college of 
France, M. Marey has made a valuable contribution to experimental 
physiology. The book has the faults and the excellences which 
usually characterise courses of lectures when published. On the one 
hand we have a good deal of superfluous matter concerning the con- 
nection of the sciences, the part played by analytical and synthetical 
methods, and the advantages of the graphical representation of move- 
ments; while on the other, there is great clearness in explaining the 
methods and the mechanism employed, and great precision in the 
statement of the results obtained. 

M. Marey is already known to the scientific world, not only by 
his works on the circulation of the blood, &c., but as the improver of 
the Sphygmograph, and the myographic vice. He seems to have that 
rare combination of tact in experimenting and logical power, as ap- 
plied to biological science, which so distinguishes our Prof Tyndal in 
physical investigations. The author, with a natural bias in favour of 
his branch of the subject^ assumes, perhaps on too slight grounds, 
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that all vital actions, or all the more important vital actions, depend 
on the contractibility and elasticity of tissues. He accepts the 
dictum of Bernard : '^ Muscular movement constitutes the principal 
animal function, and therefore the muscular system is the centre of 
the phenomena manifested by living beings." Muscular fibre is the 
tissue which, par excellence, is endowed with contractility and ehis- 
ticity, and hence the study of the manifestations of these by the 
muscles may be taken as typical. In order to determine the ampli- 
tude, duration, and form of muscular contraction under different 
stimuli, a mechanism is employed, which, though necessarily some- 
what complicated, is as simple as is consistent with obtaining coiTect 
and distinct graphical records. 

The results are important as con filming what has been already 
determined or conjectured relating to muscular contractions, rather 
than as contributing any thing fresh to our knowledge. 

The examination by the graphical method of the muscular con- 
traction produced by a single excitement (i.e. secousse), shows that no 
typical representation can be obtained, owing to the variations oc- 
casioned by the leugth, nature, temperature, state of fatigue, or of 
previous repose, of the muscle operated on. The muscular shocks (if 
we may so translate the word secousse) occasioned by striated fibre 
are brisk, both in contraction and relaxation, and those of smooth 
fibre prolonged. By lowering the normal temperature the length of 
time occupied by the muscular contraction is much increased, but tlie 
amplitude is at first slightly augmented. Fatigue has a very similar 
efifect, but it is manifested much less rapidly, heat curtails the dura- 
tion of the shock, and at first slightly increases the amplitude ; but if 
it be further increased, this is diminished by the incipient coagulation 
of the muscle. Many other experiments are given which illustrate 
the influence of different conditions on the muscular contraction. 

A new field for exploration is opened to the zoologist by the 
observation of the character of the effects of the excitement of the 
muscles of different animals. Thus, the duration of the contraction 
occasioned by an electric shock in the muscles of a turtle is sixty 
times as long as that of a bird. In operating upon a marmot in a 
state of hybernation, according to the first indications, the duration 
of the contraction was as long as that of the muscles of a turtle, but 
as the experiment proceeded and the animal was aroused, the con- 
traction became more and more rapid, until the experimenter was 
obliged to desist, because, as he remarks, a wild marmot is not a very 
manageable animal. 

From a correct observation of the phenomena exhibited by the 
single excitement, or shock of contraction, which may be considered 
as the simplest element of the complex function of the permanent 
contraction of the voluntary muscles, it is easy to pass to the investi- 
gation of the phenomena of multiple shocks. These being repeated 
in more and more rapid succession interfere with one another, and 
finally cause the contraction to be completely blended, so as to pro- 
duce perfect tettmos. 
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Without following out the interesting details of the modification 
of this artificial tetanos produced by difierent means, but mainly by 
the use of the more manageable agency of electricity, it is puficient 
to state that the minimum numbers of simple contractions which will 
produce complete fusion of their effects in the voluntary muscles is 
determined to be 27 per second. 

This artificial tetanos is considered to be an exact reproduction 
of the permanent contraction of the muscle produced by the exercise 
of volition. In other words, the apparent immobility of a contracted 
muscle masks the effects of a sei-ies of rapid vibrations or influences 
conveyed by the nerve from its centre. The number of shocks re- 
quired for complete fusion accords well with the previous determina- 
tions of Weber and Helmholtz. They both assign to a contacted 
muscle thirty-two vibrations per second, and this number agrees with 
the vibrations indicated by listening to the tone produced by the 
masseter muscle when the jaws are locked and the ears stopped 
with wax. 

The mechanism which occasions the fusion of the successive in- 
fluences is supposed to be the following. Each ultimate muscular 
fibre under the influence of a shock is shortened by the swelling of 
that fibre, but the swelling occupies only a portion of the entire 
length of the fibre and travels as a wave along its whole length, and 
so is propagated to the next. When, however, the shocks are so 
rapid as that the influence of the one has not pa^^sed from an ultimate 
fibre until another i-eaches it, permanent contraction is the result. 
The graphic method can reveal that such a wave exists and estimate 
its rate of motion. 

Muscular elasticity is quite a different property from contracti- 
bility, but equally necessary and important. It may be generally 
Btated that the elasticity of organized tLisues differs from that of un- 
organized substances in the following particular. If, in experimenting 
on both, within the limit of their elaaticity, we give a graphical re- 
presentation of each, so that the abscissa represents the tension and 
the ordinate the elongation, then the diagonal of the inorganic sub- 
stance will be a straight line, while that of the organized tissue will 
be (approximately) a hyperbola. The elasticity and extensibility of a 
muscle is effected by its state of contraction. The greater the con- 
traction the greater the extensibility. M. Marey shows by an inge- 
nious but simple scheme, that, contrary to a prima fade supposition, 
the elasticity of a muscle is favourable to the production of work. 

Some interesting experiments are given which bear on the ra- 
pidity of transmission of the nervous agent, and also on the effects of 
strychnia and curara on the nerves ; but the speciality of the volume 
is the investigation of the function of the voluntary muscles by syn- 
thetical and graphical methods. Asa clear exposition of the methods 
hitherto employed, and the condition of our knowledge on this inter- 
esting subject, its value is great. 

M. Marey manifests a laudable desire to place all experimenters 
in this branch of science ' en rapport' with one another, by determin- 
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ing the details of the rate of motion of the recipient, the amplitade 
of the contraction, 6ic., so that tlie grapliical results of all experi> 
menters may be compared, which now is quite impossible. The 
difficulty in adopting a fixed standard in the^e matters is however 
clearly shewn by M. Marey himself, who has been compelled, in the 
course of his numerous and ingenious ex})enmeiits, to adopt new and 
better methods, although their adoption frustrates the desire he has 
BO much at heart, of co-ordinating his results with those of previous 
observers. 

Neville GooDMAir, PeL 



Die Nerven-VenietcUen beim Menschen von W. Kkause und 
J. Telomanx. Leipzig, Verlag von W. Engelmaun, 1868. 

The authors have collected together and arranged the varieties in 
the nerves of the human body observed by themselves and others, 
showing that such varieties are not so infrequent as have been sup- 
posed, though they are rare in comparison with the varieties of arte- 
ries and veins. The interest which may attach to a careful study 
of them in relation to the functions of the nerves, and more espe- 
cially of the cerebral nerves, is obvious; and the present short treatise 
will serve for reference to those who are desirous of following out 
this subject 

Die Anatotnie des Kaninchens in topographischer und opera- 
tiver Kiicksicht, bearbeitet von Dr W. Krause, Professor in Giittin- 
gen. Leipzig, Verlag von W. Eugelmann, 1868. 

This is a complete and careful monograph on the anatomy of the 
Babbit; its accuracy we have in many instances verified by dis- 
section. 



ResearcJus in Obstetrics, By J. Matthews Duncan, A.M.M.D. 
Lecturer on Midwifery, &c. Edinburgh, Adam and Chai-les Black, 
1868. 

This is not a mere practical book in Midwifery ; it contains much 
interesting matter on the Physiology and Pathology of Pregnancy 
and the Puerperal state; for instance, on the Position and Direction 
of the Uterus during pregnancy, the Development of the Pelvis, and 
the Position of the Foetus. The last, afler much discu>sion, is attri- 
buted, with insufficient reason as it appears to us, to gravity. We 
should have thought a better explanation was affi>ixied by Dr Dun- 
can's own drawing {^g. 5, p. 26), which shows the natural physical 
adaptation of things to be, that the trunk and limbs, constituting 
the larger part of the foetus, should occupy the fundus or larger more 
distensible [mrt of the utei-us; and that, consequently, the head 
becomes placed in the lower, less capacious region. In the part on 
the ' Pelvis studied with a view to obstetrics^* Dr Duncan is at some 
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pains to show that the ' sacrum is not a wedge* and that it is ' not 
a keystone.* That it is however a wedge there can be no doubt; and 
what is meant is * that it does not act in any important respect as 
a wedga* True, it is not dcpendeut upon its wedge-shape to sup- 
port the weight of the body. Nevertheless in one direction in which 
forces are received, viz. from behind forwards and upwards, in the 
profmlsion of the body by the lower limbs, the sacrum does act in an 
important respect as a wedge, resisting the forward disi)lacement of 
the iliac bones and so giving secuiity to the spine during this move- 
ment. In most of the lov/er animals tlie wetlge-like construction of 
the sacrum for this purpose is very obvious. 

In objecting to the application of the term ' keystone ' to the 
sacrum Dr Duncan does not define what is meant by a keystone. 
If^ as seems to be generally admitted in architecture, the keystone is 
the topmost bone of the arch without respect to shape — it may be 
a 8quai*e or a parallelogram or a wedge, as it usually is, or an inverted 
wedge — then we apprehend the sacrum does fulfil this one require- 
ment, and, whatever may be said to the contrary, it is the * key-bone* 
of the pelvic arch. That its sui*faces are uneven or * joggled/ and 
that it owes its security not a little to this joggling, by no means 
militates against its being a 'key-bone,* forasmuch as tlie 'keystone' 
and other stones of an arch ai-e often joggled for the like pui*pose of 
increasing the resistance to their displacement. Juttt as it was main- 
tained at p. 188 of Vol. i.of this Journal that the fact of the astragalus 
not being the centre bone of the plantar arch does not prevent its being 
the key-bone of that arch ; so it may be held that the peculiar shape. 
Sic, of the sacrum do not prevent its being the key-bone of the 
pelvic arch. 

These, however, are not points of much importance and do not 
invalidate the practical value of the work. 



Outlines of Physiology Human aiid Comparative, By John 
Maksuall, F.K.S. Longman and Co., 1867. 

This does not profess to contain original matter but to be an 
educational book; and a very good one it is, giving an excellent 
resum6 of what is known in a clear, agreeable manner. It might, 
we think, have been compressed with advantage from two volumes 
into one, by the omission of some of the anatomical details which 
are to be found in ordinary handbooks of anatomy, and by a little 
more economy in the recital of the various views u|X)n many of the 
subjects. 



Ilandbuch der SyatematiscJien AtuUomie des Menschen, Yon 
Professob Henle. 3rd Vol., Ist part Gefasslehre, Brunswick, 
18C8. 

In this part of his most important systematic treatise on human 
anatomy, Professor Henle gives a description of the heai't, arteries. 
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yeins and lymphatics, and intercalated in the text are 180 excellent 
woodcuts, many of which are coloiii-ed. The subjects treated of in this 
part do not furnish so many novelties as in those divisions of the 
work in which the anatomy of the viscera and sense-orgiins were 
considered. The disposition of the muscular fibres of the heart has 
however been carefully investigated, and as his description dijQfers in 
many particulars from that arrangement of the fibres in layers, vary- 
ing in direction from without inwards, which Dr Pettigrew has given 
in the Phil. Transactions, we summarize it. Thus he considers that 
the ventricular fibres ai'e aiTanged in plates or lamellae, placed one 
over the other, with one edge directed inwards, the other towards 
the exterior of the wall. The direction of the surfaces of the plates 
varies. Throughout the septum, they are nearly horizontal ; as is the 
case also in the ventricular wall midway between the base and apex ; 
above and below the middle the surfivces of the plates are oblique, 
slanting from within downwards and outwards towards the apex, and 
from within upwards and outwards towards the region of the auriculo- 
ventricular ring : the obliquity gradually increasing, so that near the 
apex and near the ring the surfaces are vertical The plates form 
imperfect rings surrounding the ventricular cavity, and in the upper 
part of the wall lie at right angles to the axis, as they descend they 
become oblique and elliptical. They are connected by fine areolar 
tissue and intercommunicating fibres, and merge into each other 
at different points, or diminish in size and cease. The latter is 
especially the case towards the apex, and causes the decrease in the 
thickness of the ventricular wall in that locality. 

The author has entrusted to his colleague, Prof. W. Krause, the 
description and systematic an*angement of the manifold variations in 
the arterial and venous systems, which have been recorded by various 
anatomists; in the preparation of which he has profited largely by 
the industry of those who have preceded him in the same line of en- 
quiry, and is especially indebted to the information contained in the 
systematic writings of Meckel, Otto, Tiedemann, Quain and Dubrueil. 
In his arrangement of the variations in the pulmonary ai'tery, arch of 
aorta and primary branches of the arch, Kiuuse has adopted the 
method of classification based on embryology, which Prof. Turner 
had previously employed in his memoir in the British and Foreign 
Medko-CIiirurgical Review, July and October, 1862. He has also, 
with some slight and uuim|)ortant modifications, copied the diagrams 
based on Kathke's idea of the mode of development of the vascular 
arches, with which Turner had illustrated his views on this subject. 
But though making free use of the classification and the diagrams, to 
which he was of course fully entitled, he has omitted all reference to 
the source from which he had derived them, and has laid himself open 
to the charge of having committed a grave literary fault and act of 
injustice towards a scientific confrere. To prove that we are not 
pi*onouncing a harsh judgement on Krause, we have simply to ask 
our readers to compare Krause*s divisions and subdivisions, p. 212, 
with those employed by Turner, when it will be seen that the woixla 
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of the lafcter are siinply translated, and in various other parts of tlie 
description, though Krause may not have given a mere verbal trans- 
lation, yet he has adopted without acknowledgment the explanations 
advanced by that anatomist, and announced them as if they were his 
own. That the resemblance indeed, between his mode of treating the 
subject and that previously employed in the memoir already referred 
to, is not a mei'e accidental coincidence, but is due to an acquaintance 
with it^ is shown by the fact that in some of his descriptive details he 
refers to it more than once in connection with several of the cases 
therein recorded. It is mucli to be regretted, that this otherwise ex- 
cellent summary of the variations in the arterial system should have 
been disfigiued by this act of plagiarism. We fully absolve Prof. 
Henle from all blame in this matter, for that distinguished anatomist 
ia especially careful on all occasions to acknowledge the sources 
whence his information is derived, and we doubt not when his atten- 
tion is directed to the subject, that the necessary corrections will be 
made in the succeeding editions of this volume. 



Die Nerven der Gebdermuiter und ihre endigung in den glatten 
muskd/aaem. By Dr F. Fkankexhaeuser. Jena, 1867. 

This elaborate treatise on the nerves of the uteru>», and their mode 
of termination in the smooth muscular fibres of that organ, is the 
most imiK)rtant contribution which has yet been made to this obscure 
and difficult department of anatomical enquiry. The author begins 
with a chapter in which he describes the history of the subject, more 
especially with reference to the writings of Wm. Hunter, Tiedemann, 
Robei-t Lee and Snow Beck. He then relates his dissections of the 
great coeliac ganglion, and of the vaiious abdominal ganglia and 
plexuses of the sympathetic system and of the cerebi'o-spinal nerves, 
connected with Uiem, and afterwards proceeds to consider the distri- 
bution of the nerves to the ovarien, uterus and vagina. His dissec- 
tions were made on the foetus at various stages of development, on 
new-burn and older children, on xmmarried girls after puberty, and 
on pregnant and non-pregnant women. 

He gives a careful description of the large cervical ganglion of the 
uterus, which Lee has especially directed attention to, and he con- 
firms the existence of the vesical ganglia of the same anatomist, but 
denies the presence of his sub-peritoneal ganglia. The uterine nerves 
are mainly derived from tliis cervical ganglion. They lie in the con- 
nective tissue which surrounds the fasciculi of muscular fibres, and 
they extend also between the individual fibres. He recognb^es four 
different kinds of nerve fibres in the uterus, opaque couU)ured fibres; 
pale fibres forming net works, which ai-iso from the double contoured 
fibres; pale nucleated fibres, which arine either directly from the 
double contoured, or branch off* from the pale fibres; extremely deli- 
cate, fine, pale fibres, presenting small swellings, which branch off 
from the pale nucleated fibres. 
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He traces the last description of fibre to its termiDation, and 
states that it ends in the nucleolus within the nucleus of the muscu- 
lar fibre cell. In his account of the microscopic anatomy, he carefullj 
considers the labours of Klebs, Beale, Henle, Kolliker and others, 
who have written on the minute structure of muscle and of nerve. 
As to the new formation of nerves during pregnancy, he has not 
yet come to a definite concluhion, for which indeed a large series of 
observations into the development of the nervous system would be 
necessaiy, but that an increase of the uterine nerves does take place 
in pregnancy there can be no doubt. The work is beautifully illus- 
trated with eight folio lithographic plates. 



On tJie Clasaification of Birds ; and on t/ie Taxonomic Value of 
the Modifcations of certain of tlie Cranial Bones observable in tliat 
Class. By Thomas H. Huxley. (From the Proceedings of the 
Zoologiccd Society^ 18G7.) 

This important paper contains in full the results of the researches 
of which an abstiuct was given in this Journal a year ago (Vol. i. 
p. 309), when the author communicated them to the Zoological 
Society. Further investigation has induced him somewhat to modify 
his views from what they were when first announced. His second Or- 
der, liatitoiy is divided into five suborders, represented by (i) StruUiio^ 
(ii) Rhea, (iii) Castuiritis, and Dromceus, (iv) Dinornis and (v) Apte- 
ryx. His Third Order, CarivMm, is now divided by him as follows : 

i. Dromseognatbs i ii. Schizognathse I iii. Desmognathn iv. JSgitbognatbie 



1. Tinamomorpba; 



1. Charadriomorphse 

2. GeranomorphsB 

3. Cecomorphie 

4. SpbiniscomorphaB 

5. Alectoromorpkse 

6. PeiiflteromorphaB 



1. Chenomorplm 

2. Amphiinorphae 

3. Pelargomorphae 

4. Dy8p<iromorpije 

5. Aetomorphse 

0. Psittacomorphse 
7. Coccygomorph® 



1. Cyprelomorphs 

2. Coracomorpbse. 



The other family Celeamorphce remains with its position at present 
undetermined, but it should probably rank under the ^githogncUhce, 
The family Coccygoviorphce also will most likely have to be further 
broken up into two or perhaps four families. Prof Huxley defines all 
the groups he proposes with considerable minuteness; and as the 
paper is well illustrated by figures it forms one of the most valuable 
contributions to systematic zoology that has been published for a long 
time. 



Remarks on Prof Utixley's Classification of Birds, by Alfbed 
Newton. (From the Ibis, January, 1868.) 

Prof Newton, who, in November 1866, in a Lecture at Cam- 
bridge, stated the outlines of a classification of Birds with which, in 
its chief divinions. Prof Huxley^s new classification agrees, is of 
opinion that the articulation of the bones of the base of the skull 
does not afibrd a suflicieutly wide groundwork for classiMcation. 
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He shows how, for this reason, several of Prof Huxley's definitions 
break down: for instance, the palatal characteristics of Ratitae are 
precisely those in which they are indistinguishable from Dromseo- 
gnathss. Prof. Newton thinks that Prof Huxley's sub-ordera are, on 
the whole, natural groups, but that they are so independent of palatal 
structure. A satisfactory classification of birds cannot be based upon 
one bone, or set of bones, but must arise from the consideration of an 
aggregate of characters. 



NUzsdCa Pterylography. Translated from the German for the 
Ray Society by W. S. Dallas, F.L.S. Edited by P. L. Sclater, 
F.R.S. 1867. 

This book, now for the first time published in English, treats of 
the parts of feathers, of the kinds of feathers, and of the mode of 
growth of feathers throughout the class Aves. Feathers are of four 
kinds; Surface- feathers, Down-feathers, Semiplumes, and Filoplumes. 
These several kinds of feathers are distributed over the skin in defi- 
nite tracts. The Penguin and the Cassowaiy are almost the only 
birds whose skin is completely covered with feathei-s. Nitzsch names 
nine feather-tracts and eight spaces. These tracts and spaces may be 
investigated either by clipping the feathers close, or by examining the 
inside of the skin. 



Observaliones de Avium arteria carotide cominuni, by C. L. Nitzsch, 
'SLJy. (Ray Society, 1867.) 

This treatise is published in the volume with the ' Pterylography.' 
The carotid artery is, in Birds, either double (that is i-ight and left 
from the very beginning and throughout), or simple at first, but with 
two brancheis right and left, joining together, and then dividing again, 
or single and on the rigfit side, or, lastly, single and on the left side 
only. The course and situation of the artery is the same throughout 
the class, some species of Parrots excepted. The carotid artery is double 
throughout in a large number of birds, as examples, the Goshawk, 
Goatsucker, Partridge, Bustard, Heron, Coot, Wild-duck, and Guille- 
mot may be given. Nitzsch has only found the second plan in the 
Bittern, a singular deviation from the structure of its ally the Heron. 
A single carotid artery, and that the right, is found in the Flamingo. 
All remaining birds have but one carotid artery, and that the left; 
for example, Raven, Wagtail, Wi-en, Titmouse, Lark, Sand-martii', 
Swift, Hoopoe, Rhea. 



Osteologia Avium, by T. C. Eyton (Wellington, Salop. 1867). 

Tills book contains a very large series of good lithographs of birdb* 
skeletons furnishing figures of nearly every remarkable form. No- 
thing like it has ever before been attempted. Considering the num- 
ber of plates, it is not an expensive work to the purchaser, but we 
fear it must be so to the author, to whom the public should be 
greatly indebted for placing a book so useful at their service. 



REPORT ON THE PROGRESS OF ANATOMY. 

By Professor Turner*. 

Osteology. Dr Larcher commuiiicates {RohirCa JL Mai*ch, 
1868, p. 167) a history of the diacussious respecting the presence of 
the Inter-maxillary bones in Man, in which he combats the 
opinion of Ein. Rousseau, that these bones are not present in the 
normal btate. He regai*ds them a» physiologically existing in the 
primordial state, alihough tliey may not be visible at the period 
of birth. Pi-of. Weiizel Gruber de»cribes {Virclwwa Archiv, Oct. 
1867, p. 427) a full-grown human male foetus in which the left 
Radius was rudimentary : the upper end was present and connected 
below to the carpus and ulna by a fibrous membrane. The meta- 
carpal bone and phalanges of the thumb were wanting. The muscu- 
lar arrangements were at the same time considerably modified. 

Pro£ Hermann Meyer {Reichert and Du Bais ReynwnfTa ArcJiiv, 
Part V. p. 615, 1867) records his observations oh the architecture 
of the spongy tissue op the bones. Prof. Gegenbaur commu- 
nicates to the Jenaisclie Zeitschrift, ill. Parts 1, 2, 3, important 
memoirs on the formation of bone. In one he discusses the form- 
ation of primary or secondary bones, more especially with reference 
to the doctrine of the primordial cranium ; whilst in the other the 
formation of the tiHSue itself, and the relations of the lamella^ cor- 
puscles and fibres of Sh ^rpey to the cartilage or connective tissue, in 
which the ossification occurs, is enquired into. — Gegenbaur also re- 
cords CONOENITAL DEFICIENCIES IN THE CLAVICLE Occurring in the 
persons of a mother and her three children. 

Myology. Since the publication by Pi-of. Turner in this Journal, 
May, 1867, of his observations on the Musculus Stemalis, he has 
described {Froc. R. S. Ed, Jan. 20, 1868) two cases in which a 
musculus RECTUS THORACIS was found in the human subject. In 
each a longitudinal muscle lay in contact with the outer surface of 
the anterior extremities of the upper true ribs, and beneath the fibres 
of the pectoral muscle, which from the position, direction, and connec- 
tion of its fibres, he believes to be homologous with the thoracic end of 
tlie mammalian rectus. Both subjects wei-e males. In one a longi- 
tudinal ribbon-shaped muscle (R. T.) arose by a thin expanded tendon, 
from the upi)er border of the fifth left rib, immediately internal to the 
attachment of the serratus magnus. The innermost part of its tendon 
was continuous with the membi'ane covering the internal intercostal 
muscle, and was attached to the rib at the junction of its osseous and 

^ To assist in making this Beport more complete. Professor Tomer will be 
fflad to roceivo separate copies of original memoirs or other contributions to 
Anatomy. 
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cartilcginoua portions. From the Anterior surface of the funrtb rib, 
cloM to the origin of the serratus nutgnus, a aeoond and smaller origin 



prooeeded. The muscle ascended superfidal to the oeseona parta of 
the third and second ribs, as Ugh aa the first rib, into which it waa 
inserted immediately external to the tendon of attachment of the 
anbcteviuB mniclea. The muscle vaH six inches long and fire-eighths 
of an inch broad at ite widest part. The breadth of the fifth rib 
alone separated it from the upper attachment of the rectus abdominis 
{R. A.). A corresponding muscle existed on the right side. In 
the other subject, a longitudioal mnscle — on the right aide only — ■ 
arose beneath the pectoralis minor from the upper border of the 
fourth rib two inches to the outer side of the junction of its bone 
and cartilage. It ascended miperticial to the third and second ribs, 
to be inserted into the bony pert of the first rib, three-fourths of 
on inch external to the attachment of the subclariua. 

In the cat, the ottor, the beaver, the porcupine, and various other 

mammalia, the rectus muscle extends as high as the first rib, into 

which it is inserted, and iu this respect the arrangement may be 

o(«npared with that of the oecasional human muscles just described. 

TOL. ri. 20 
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In these animals, howeyer, the thoracic and abdominal parts of 
the rectus are directly continuous with each other, whilst in the 
human subject a break, corresponding in the first specimen to the 
fifth rib, and in the second, to the fifth rib and fourth intercostal 
8]>ace, occurred ; but this break may be regarded as comparable to 
one of those transverse tendinous intersections, invariably found in 
tlie abdominal part of the human rectus, and which exist also in 
the recti of the greater number of the mammalia. These specimens 
seem to present as complete a representation of the mammalian 
arrangement, though in a somewhat different form, as is afifbrded by 
the Ciise rccoi*ded by Kaau Boerhaave, allmled to in the former paper, 
and they support the opinion thrown out in that communicatiou, that 
the supracostal muscle described by JVIr John Wood {Proc. Roy, ISoc. 
London, June 15, 1865), is homologous with the pectoral end of the 
mammalian rectus. Curing the i>ast year, Mr Wood has described 
another specimen of the supra-costal muscle {Proc, Boy, Soc, 
London, May 23, 1867) which passed from the third rib upwards to 
tlie first rib, and cervical fascia; Dr Roberts {Liverpool Medical and 
Surgical Reports, October 1867), one which extended from the fourth 
to the first rib; and Bochdalek, Jun. {Vircluno's Archiv, 18th 
November 1867), under the name of M. supra-costalis anterior, 
has described and figured one, which also passed from the fourth 
to the first rib ; but by none of these anatomists is any reference 
made to the probability of its being homologous with the pectoral 
end of the mammalian rectus. 

Neurology. — M. C. Sappey describes Nervi nervorum {Ann, 
dea Sc. Nat, yiil 1867, p. 139, and Robin^a Journal, Jan. 1868, p. 47), 
of extreme delicacy, but possessing both white substance and an axial 
cylinder in the neurilemma of the nerves, which are to the nerves 
what the vaaa vasorum are to the blood-vessels. They are distributed 
not only to the common sheath of a nerve, but to the sheaths sur- 
rounding the secondary and tertiary fasciculL They are absent on 
all the divisions of a nerve of which the diameter is not more than 
half a millioidtre. The external fibrous envelope of the optic nerve 
receives a great number of branches from the ciliary nerves, but the 
internal fibrous envelope has no nervous filaments passing to it. 
Wenzel Gruber records {ReicJiert and Du Boia Reymond's Archiv^ 
Part V. 1867, p. 552) the dissection of the right arm of a man in 
which the Median Nerve passed in front of the pronator teres, whilst 
the anterior interosseous artery, arising from the brachial above the 
elbow, pierced the muscle. He has also (p. 563) seen in the right 
arm of a boy and in both arms of a man the ulnar nerve prolonged 
downwards to the fore-arm in frx>nt of the internal intermuscular 
septum and inner condyloid eminence. In all the specimens the 
M. epitrochleo-anconeus was absent. — MM. Magnan and Hayem 
have communicated to the Micrographical Society of Paris, Aug. 6, 
1865, (Robin's Jl, 1867, p. 107), an account of the interstitial 
tissue of the white matter of the nerve centres, which Yirchow 
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had previously named neuroglia. This tissue is characterised by 
containing a large proportion of nuclei, more rarely cells, of a spherical 
or ovoid form, which are easily coloured by carmine. They lie in 
the direction of the nerve fibres and are not more numerous in the 
vicinity of the blood-vessels. They are almost equally numerous in 
all the different regions of white matter, except that in the spinal 
cord they are much less abundant. These nuclei correspond with 
those long since recognised in the grey matter, to which M. llobin 
has recently given the name of myelocytes. Pro£ Trinchese com- 
municates a memoir On the peripheral termination of the motor 
NERVES (Robin^s Jl. 1867, p. 485), in which he advocates the view 
that at the extremity of the motor nerve fibres, a special structure 
{plaque tnotrice) is found under the sarcolemma, which is penetrated 
by the axial cylinder of the nerve fibre. This plaqtie is formed of 
two superimposed layers, a superior graniilar, an inferior homoge- 
neous, the latter being probably nothing more than an exjmnsion of 
the axial cylinder. It seems as if each muscular fibre had only a 
simple plaqtie the size of which augments in proportion to the size 

of the fibre. His views in the main agree with those of Kiihne. 

Julius Arnold continues his observations On the minute structure 
OP NERVE CELLS {Virchoivs Archiv, xli. p. 178). In the cells of the 
grey matter of the spinal cord he finds that fine fibres radiate out- 
wards from their nucleoli through the nucleus into the subbtance of 
the cell which surrounds the nucleus, where they in part come into 
connection with the delicate lines which exist in this substance, and 
in part pass into the processes proceeding from it. Probably also a 
connection takes place between the homogeneous axial-cylinder-pro- 
cess of the cell and the nucleolus through an intermediate band. 
Many of the observations were made on perfectly fresh cords examined 
in pericardial fluid. The cells of the Oasserian ganglion usually possess 
two processes of which one has the character of a homogeneous axial 
cylinder process and is in connection with the nucleolus, whilst the 
other proceeds from the contents of the cell and winds specially 
around the first process. These cells are surrounded by a coat which 
consists partly of cells, and partly of homogeneous nucleated or non- 
nucleated layers. Similar layers also surround the nerve cells of the 

sympathetic. The minute structure of the grey matter op the 

convolutions op the Cerebrum is described by Rudolf Amdt 
{SchtUtze*8 Archivy ui. 441, 1867). His observations were made on 
more than fifteen human brains, as well as on those of several animalri, 
partly in the fresh and macerated condition, partly hardened in 
chromic acid, or chromate of potash, and coloured with carmine. He 
recognises five or even six layers in the grey matter. The first 
consists of fibres which mostly lie parallel to the surface, some of 
which are nerve fibres of medium size, others very fine varicose 
fibres, others naked axial cylinders, whilst others again are completely 
homogeneous, and are to be regarded as connective tissue. Between 
the fibres pale, round or oval, or irregular formed nuclei lie, and 
scattered black granules* Some of the fibres pass into the second 

26—2 
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layer which consists maiDlj of neuroglia^ in which pale irregular 
nuclei are scattered, and amongst these lie not only varicose fibres, 
but smooth fibres like those referred in the first layer to the con- 
nective tissue. These smooth fibres are connected with pale star-like 
cells also belonging to the connective tissue. Some of the nerve 
fibres are on one side connected with those of the first layer, and on 
the other pass into the deeper layers, whilst others form arches the 
convexities of which are directed towards the periphery. The first 
and second layers together correspond to the first layer described by 
KoUiker. The third layer presents, imbedded in the neuroglia, round, 
elliptical or three- cornered nerve-cells with one or more processes 
proceeding from the angles; one process &ti*onger than the rest is 
usually directed towards the periphery. Large opaque-contoured 
nuclei often collected in heaps, and invested by neuroglia, also occur 
in considemble numbers. Nerve fibres traverse this layer in all 
directions, many of which are broad and double contoured, and form 
arches having their convexities turned towards the surfaoa The 
fourth layer presents numerous small ganglion cells each of which 
sends a delicate process towards the periphery. These cells are 
collected together into irregular masses. The third and fourth layers 
together correspond to the *pure grey layer' of Kolliker. In thd 
fifth layer the largest of the cells of the grey matter are found. They 
lie most abundantly in its upper and middle part, whilst nearer the 
white matter of the convolution small cells and opaque regular nuclei 
are found in greater numbers, from which circumstance this latter 
region might be dlstinguiBhed as a sixth layer. The large ganglion 
cells are irregularly ovaJ, pear-shaped, club-formed, thi^-comered, 
with a long process directed towards the penphery. Ner^ e fibres 
collected into bundles pass from the medullary substance into this 
layer, some of which pass through it into the fourth and third layers. 
Amdt r^ards anastomosis between ganglion cells as a rare and 
accidental occurrence, and he has only once seen it. He then de- 
scribes the arrangement of the blood-vessels, and points out that 
whilst some traverse the grey matter without giving off any branches 
until they enter the white matter, others form a rich network in the 
deep part of the grey matter, whilst in its superficial layers capilla- 
ries derived directly firom the vessels of the pia mater are distributed. 

An abstract of a memoir Ox the Weight op the Braik 

in the different races of men, by Dr J. Barnard Davis, appears in 
Froc B, S, Lend, Jan. 23, 1868. His observations were made by 
gauging the internal capacity of crania with dry Calais sand of a 
definite specific weight, which was afterwards weighed and reduced 
to its equivalent in cerebral matter of 1040 sp. gr., 15 per cent, being 
deducted as an allowance for skull space not filled up by brain sul>- 
Btance. The general conclusions are as follows : mean of European 
Beries 46'87 oz. : mean of Asiatic series 44*62 oz. : mean of African 
series rather more than 2^ oz. less than European mean : mean of 
American series 44'73 oz.: mean of Australian series 41*38 oz.: of 
Tasmanian 42-25 oz. : mtian of Malay skuUa 47*07 qz. . 
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Blood-vessels. — Bochdalek, Junr. {Virchow's Archiv, Nov. 1867, 
p. 259) describes a case of right aobta, in which from the oonvexity 
of its arch, the left common carotid, the right common carotid, and the 
right subclavian arose ; whil»t the left subclavian sprang from the lefl 
aspect of the aorta, where the arch and descending thoracic aorta 
became continuous, and passed behind the oesophagus to the left side of 
the root of the neck. Half an inch from the origin of the left sub- 
clavian the obliteiuted ductus arteriosus joined it. This case ob- 
viously corresponds to the one described by W. Turner (Brit, emd 
For, Med, Chi, Rev,, July and Oct. 1862), and though Bochdalek 
gives no explanation of its mode of formation, is clearly due to an 
atrophy of the 4th left vascular arch, and a persistence of both aortic 
roots and the 4th right vascular arch ; the portion of the left subcla- 
vian behind the oesophagus being the persistent left aortic root. 

Bochdalek, in the same Archiv^ p. 260, records a case of variation of 
the CORONARY ARTERIES OF THE HEART, where the left was absent and 
the right supplied the substance of the organ : and on p. 261 another 
case, in which the right subclavian artery passed, along with its 

vein, IN FRONT of the lower end of the scalenus anticus. ^Wenzel 

Gruber describes two cases {Reichert aiid Du Boia ReymontFa Archiv^ 
Pt V. 1867) in which a supernumerary deep circumflex ilii artery 
arose from the external iliac some distance above Poupart*s ligament; 
and in the 6th part of the same Archiv, a case of duplicity of the 
ULNAR ARTERY, also ouc in which the ulnar-artery was superficial 
on the front of the fore-ann, and two cases in which there was a su- 
perficial MEDIAN ARTERY. Charles Legros contributes a memoir 

On the Anatomy and Physiology of the Erectile Tissue in the 
genital organs of bii*ds and mammals (Robin* 8 Journal, 1868, p. 1). 
He limits the term erectile tissue to the dilatations which imme- 
diati-ly succeed the small arteries, and which he regards therefore as 
replacing and representing, in a more or less modified form, ordinary 

capillariea Dr Strieker (Robin's •//., 1867, p. 652) describes the 

structure and ORIGIN OF CAPILLARIES. He confirms the existence 
of perivasc\ilar spaces around the capillanes, as His and Hobin had 
previously described in the bitiin, and Lightbody in the cornea, in thia 
Journal, Nov. 1866. He concludes that the capillary walls are 

formed of protoplasm. E. Sertoli (Virclido's Archiv, Feb. 1868, 

p. 370) does not agree with the conclusions of Banks and Arnold (see 
Joum, Anai, and Phya, Nov. 1867, p. 175) as to the COCCYGEAL 
BODY being an appendage of the arterial system. He regards it as a 
specific organ. The hollow s|)aces it contains are not dilated blood- 
vessels, but spaces possessing a fibrous envelope, into which a blood- 
vessel extends and ramifies amongst the cell structure contained in 
the spaces, which cells lie therefore outside the vessel. Provisionally, 
the body may be classed with the blood vascular glands, or even with 
* nerve-glancGs.* 

Blood Corpuscles. — El. Metschnikow concludes (in Virchovo'M 
ArchiVf Jan. 1868, p. 523) from his observations on the Development 
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OP THE Bed-blood Corpuscles in the chick, that the so-named nucleus 
is not to be regarded as homologous with the nucleus of a cell, but as 
an enlarged and persistent nucleolus, for whilst in their early stage 
of formation the blood corpuscules present both a nucleus and nucle- 
olus, as they attain their perfect form, the latter enlarges and fills 
up the place of the nucleus, the outline of which entirely disappears. 
In the same Archiv, p. 395, Prof Friedreich records some ob- 
servations on MODIFICATIONS IN THE SIZE AND FORM of the human 
red-blood corpuscle, which he considers to be due to the contractile 
property of their protoplasm. 

Blood Vascular Glands. — Dr Grandry communicates a long 
memoir on the Structure of the Supra-renal Capsule, Pituitary 
AND Pineal Glands (RohirCa JLy 1867, pp. 225, 389). He considers 
the central cavity of the capsule as a cadaveric alteration, and regards 
the pituitary and pineal bodies as essentially similar in structure to 
the supra-renal capsule. Dr Bochdalek, Junr., describes the ar- 
rangement of the Peritoneal Investment of the Spleen {Revchert 
and Bu Bois Reymonda Archiv, 1867, Pt. v. p. 565). His description 
embraces many observations on the development of the peritoneal 

membi-ane. Pi-of. V. Luschka describes {Schvltze^a Arcfiiv, TV, 

1868) Adenoid Tissue in connection with the posterior and upper 
wall of the human pharynx. Between the mouths of the Eustachian 
tubes the surface of the mucous membrane is thrown into irregular 
folds, and in the middle line an opening, termed by F. Mayer, 'bursa 
pharyngea' exists. This iri-egularity is due to the occurrence in the 
mucous membrane of collections of cells, like lymph-corpuscles, which 
His has named adenoid tissue, and Henle has described as conglobate 
gland substance. 

Liver. — C. J. Eberth contributes observations on the Liver in 
the Yertebrata {Schultze'a Archiv, iii. Pt iv. 1867, p. 423). He re- 
cognizes amoeboid movements in the fi^esh cortical cells of the liver of 
the salamander. He describes the pigment of the liver, and its vari- 
ation more especially, in the amphibia. He studies the arrangement 
of the *bile capillaries,' and speaks of the intralobular channels for« 
the bile as sometimes surrounded immediately by the cells, at others 
by an intermediate substance connecting the cells together. His ob- 
servations in the main agree with those of Hering I'eoorded in the 
last number of this JoumsJ. 

Kidney. — Dr F. T. Boborts describes a case of Horse-shoe 
Kidney (Liverpool Med, and Surg, Rep, Oct. 1867, p. 60) in which 
the union of the cortical substance of the two glands in front of the 
aoiiA just above its bifurcation was complete. The ureters instead of 
passing behind the glands came forward, and then curved downwards 
over the upper concave border of the united kidneys on their way to 

the pelvis. D. Bindowsky, a pupil of Ohrzonszczewsky, records his 

observations on the Tubuli Uriniferi {Virchoids ArdiiVf Nov. 1867, 
p. 278). These tubes either end blind or in capsules. Capsules are 
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seated on convoluted tubules, which possess a granular epithelium, 
and these tubes are continuous with others which have a clear epi- 
thelium. Some capsules al.so communicate with straight tubes, which 
assume some distance from the capsule the convoluted character. 
The convoluted tubes and their capsules are in connection with 
straight tubes. The tubes with clear epithelium connect tlie con- 
voluted and straight tubes, and tliey constitute the looped tubes 
which are found in the upper half of the medullary substance. Those 
tubes with clear epithelium, which Henle figures as proce&jes of the 
convoluted tubes, are blood-vessels. 

Eye. — Max Schultze {Archiv, in. 1867, p. 371) continues his 
observations on the Structure and Development op the Retina. 
In mammalia bom blind, as cats and rabbits, the bacillary layer is 
completely absent, but its formation begins soon after birth on the 
surface of the memb. limitans externa. The first appearance of the 
rods is about the 4th day, and from the 5th to the 6th indications of 
the outer segments appear in some of the rods, which become more 
distinct about the jieriod when the eye-lids open, after which they in- 
crease both in length and thickness. The outer segments are appa- 
rently derived from a gradual prolongation of the inner segments. 
His observations on the development of the cones are made on the 
chick. They are very small befijre it leaves the egg, but increase in 

size immediately afterwards. W. Krause (GoUingen Nachrichten, 

12 March, 1868) s})eaks of a Mrhbrana Fenestrata between the 
inner and outer granular layers of the retina formed of large, multi- 
polar flat cells, which he regai*ds as of the nature of connective tissue. 
It occurs in mammalia, birds and amphibia ; and in fish it has long 
been known. He recognises three eleraent^s in the retina; a nervous, 
formed of the nerve-fibres, ganglion cells and the inner granular 
layer; a connective tissue, formed of the radial fibres, the external 
nnd internal limiting and the fenestrated membrane; and a katoptric- 
dioptric apparatus, consisting of the rods and cones with their ellip- 
soids and granules, and the choroidal pigment and tapetum. He 
thinks that the perception of light is limited to that which is reflected 
from the choroid, a conclusion which we may state was arrived at 
many years ago by John Goodsir (Proc. R. S. Ed. April 6, 1857, and 

Collected Memoirs, ii. 273). -Fr. Merkel. (Henle and P/eu/er^s 

ZeiUchrift^ xxxi. 136, 1868) recognises in the Iris two systems of 
muscular fibres, a radiated or dilatator pupillse and a concentric or 

sphincter pupilke. F. E. Schulze (Archiv, in. p. 477) describes the 

MuscuLUS CiLiARis iu the human eye-ball. His researches were con- 
ducted with the use of the chloride of palladium. He has seen 
smooth muscular fibres only on the anterior and outer surface of 
the corpus ciliare. With Henle and others he regards the fibrous 
element of the zonule of Zinn as elastic fibres. The anterior and 
outer part of the muscle is compact, whil>it the inner is subdivided by 
connective tissue into a large-meshed network. The fibres of the 
compact part of the muscle run parallel to each other from before 
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backwards and outwards. In meridional sections the nuclei of this 
layer are seen in longitudinal sections, whilst the nuclei of the inner 
layer of fibres are transversely divided. The theory adopted by 
Schulze of the mode of action of this muscle in the aocommodation oi 

the eye is essentially the same as that of Helmholtz. C. F. Miiller 

concludes, from his researches iuto the Structure of the Cornba. 
{Virchow*8 Archiv, Vol. xll p. 110), that the corpuscles of the cornea 
are masses of protoplasm with enclosed nuclei, but without any 
special limiting membrane. The corneal tubes also are artificial, pro- 
duced by injecting the cornea^ and possess no limiting membrane. 

T. Mauchle (ibid,, p. 148) enquires into the mode of termination of 
the Nerves ik the Ocular CoNJUNcnvA. He recognises the 
* terminal bodies' of Krause, both in man and the cal^ but has never 
been able to detect them in the rabbit, mouse and rat. A fine nervous 
plexus of pale fibres exists also in this membrane^ which is inde- 
pendent of the terminal bodies. 

Ear.— In the Mcmatsschrift fwr Ohrm ffeiikunde, Oct 1867, 
Dr Rudinger describes the Anatomy of the Eustachian Tube in 
man and mammalia, and to the 2nd part of the same journal he com- 
municates his researches into the Membranous Labyrinth. He 
regards the membranous labyrinth in the semicircular canals as 
excentric in position, and he distinguishes as independent structures 
a oanalis semicirculaiis membranaceus minor, from a c. s. m. major. 
The major is in intimate connection with the periosteal covering of 
the osseous canal. In the small membranous canal the part of the 
wall which lies next the bone is lined by a polygonal epithelium, 
whilst that which is removed from the bone has large and small villi 
projecting from it into the canaL 

Ovum. — In Phil. Tr. Pt n. 1867, is printed in extenso the elabo- 
rate memoir of Dr W. H Ransom, On the Ovum of Osseous 
Fishes, communicated to the R. S. June 21, 1866. He regards thii 
ovum as a cell, a structural unit, the prototype of those units, which, 
variously aggregated and modified, form the mass of the higher 
organisms. The yelk-ball„ like cell contents, is alone capable of 
undergoing multiplication. The yelk-sac again seems to grow inter- 
stitially and not by accretion irpon either surface, or gradual transfor- 
mation of the surface of the yelk-balL The inner sac is the homologue 
of the primordial utricle, and its thicker portion with the granules 
of the discus proligerus would correspond to the granular mass around 
the nucleus in the plant cell. The food-yelk is equival^it to the 
fluid cell contents, and the germinal vesicle and spots hold the positicm 
of nucleus and nucleoli. He recognises two kinds of contractility 
in the cell contents or protoplasm, a rhythmic and a fissile ; the 
former is not in any way influenced by the spermatozoids ; the latter 
is independent of the action of the male element, but so far influenced 
by fecundation as to owe persistence and regular progress to it. The 
results of the fissile contractility are growth and devdopment. 
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Malformations. — In the Liverpool Med, cmd Surg, Rep,, Oct 
1867, Dr Rawdon describes a case of tbue lateral hermaphro- 
ditism, in which a tolerably developed vagina and uterus were pre- 
sent. In the left broad ligament a Fallopian tube, a round ligament, 
and apparently a par- ovarium were found, but no trace of either tefl- 
tide or ovary : in the right broad ligament a Fallopian tube and a dis- 
tinct testicle, with an epididymis, and a vas deferens, which was 
traceable on the side of the uterus as far as the cervix, the junc- 
tion between the testicle and epididymis being very feebly, if at all 
developed. The conformation of the pelvic cavity was between the 
male and female types. It was alleged by the person that a partial 
uocurrence of the menstrual secretion took place regularly. The 
case is of interest in its bearings on the development of the genital 
apparatus, and, from the co-existence of a Fallopisoi tube and a vas 
deferens on the same side of the body, it supports the view that 
these ducts are developed from distinct embryonic structures, viz. 
from the Miillerian duct and the excretory duct of the Wolffian 

body. A case of Epispadias is recorded by Dr BL R Eastlake 

(Med, Times and Groz,, July 20, 1867) in a male infant in which 
there was no extroversion of the bladder; the pubic bones were 

united, and the infant could retain its water. A case of Partial 

Epispadias is also described and figured by A. Pribram {Prog. 
Vierteljcthrscrift, iv. 44, 1867), which closely I'esembles one previously 
recorded by Luschka in Virchow'8 ArchiVy Dec. 1865. In this case 
the glans was fissured on its dorsal surface in and immediately in 
frx)nt of the corona, but this fissure did not extend into the urethra. 
At the root of the dorsal surface of the penis was a funnel-shaped 
opening, communicating with a fine canal lined with a mucous mem- 
brane, which ran backwards towards the junction of the crura penis„ 
and seemed to end in a cul-de-sac. This canal had no communica- 
tion so far as could be detected with the urethra. Two cases of 

Epispadias are also recorded by Rudolf Bergh, of Copenhagen, in 
Virehou/s ArchiVy XLi. 305, who remarks tliat in Danish literature 
no case up to the publication of these two had been recorded. He 
gives a historical account of the malformation, and states that, of 
the 27 cases up to this time recorded, 24 were complete, and that his 
examples belong to the same category. The first occurred in a 
strong muscular man with a large penis and glans; the symphysis 
pubis was normal, the bladder was small and not extroverted. The 
under surface of the penis flat, the upper deeply fissured in its whole 
length, and the furrow passed back under the symphysis. The two* 
corpora cavernosa were completely separate from each other, and the 
fissured urethra had in relation to its sides and floor a cavernous, 
structure. The second case occurred in a boy of 15, and was a very 

characteristic example. In the Brit. Med. Jl,, March 21, 1868,. 

Mr T. Smith describes a case of Ectopia VESiCiE in a female 8Bt 4|. 
The bladder was covered with a structure resembling skin as low as 
the openings of the uretem: the pubes was cleft and the abdomen 
deficient in the middle line from the navel downwards. The vaginiL 
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and utei-us were present : the labia fully and the nymphae slightly 

developed. Julius Jensen records (Virchow^s Archiv, Feb. 1868, 

p. 236) an example of Congenital Abdominal Hernia, in which 
the liver, stomach, spleen, and the greatest part of the intestine were 
situated in a membranous sac projecting from the anteiior wall of the 
abdomen. The lower limbs also were imperfectly developed, and 
bauds of adhesion passed from the sac to the body and limbs of the 
foetus. 



COMPARATIVE ANATOMY AND MORPHOLOGY. 

"Wenzel Gruber records (Reichert and Du Bois Bejpnand^s ArchiVf 
Oct. 1867, p. 542) the presence of a Cervical Rib in a dog. ■ It 
occurred on the left side in connection with the transverse process 
of the 7th cervical vertebra, with which it articulated by one extre- 
mity, whilst by the other it was attached by a strong articular cap- 
sule to a process projecting from the 1st thoracic rib. M. S. Ar- 

loing contributes a memoir On the Organization of the Horse's 
Foot (Ann. des Sc. Nat. viii. 55), in which he specially describes a 
specimen of supernumerary digit, and one of cloven hoof met with 
in adult animals. ■ In the latter specimen the 3rd and 2nd pha- 
langes were each completely divided into two, whilst the Ist phalanx 
in its two inferior thirds was separated into two divergent portions, 
and closely approached the form of the 1st phalanx in the ox. Two 
large sesamoid bones were found behind the upper end of the 1st pha- 
lanx and two small bones beliind the 3i*d. He considers that this 

case indicates the true duplicity of the digit in the soliped. 

Dr Fischer notes in the comp. anatomy collection of the Natural His- 
toiy Museum in Paris the lower jaw of a Cachalot {RohirCs JL, 
1867, p. 382) which, like those previously described by Dr Murie 
(Proc. Zool. Soc. Lond. 1865), presented a remarkable twist at its 

anterior end. In Fischer's case the torsion was to the right Prof. 

Huxley calls in question (Proc. R.S. Lond. Jan. 30, 1868) various of 
the conclusions previously arrived at by Professor Owen respecting 
the bones of Argh^boptertx Lithoqraphica. He considers that the 
fossil presents in general its dorsal and not its ventral aspect to the 
eye, though one of the bones, the furculum, may have been twisted 
round so as to exhibit its ventral face ; and thus the bones previously 
described as right femur, tibia, and bones of the right foot, ai'e really 
bones of the left hinder limb. Similarly, the interpretation given 
to the scapulse, humeri, innominate bones, i&c., is disputed. 

Prof, van der Hoeven* (Act. Acad. Cces. Leop. Car. xxxin.) 
describes the anatomy of the skeleton of Dromas Ardeola. He 
defines the genus as follows : — ix)strum rectum, validum, elongatum, 
inerme, mandibula inferiori gibbosa. The specific characters are : — 

^ It is with unfeigned regret that we note the death of this indefatigable and 
eminent Zoologist. 
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alba, occipite rectricibusque supra canescentibaR, dorso remigibusque 

majoribus extrorsum nigris. St George Mivart contributes to 

the Trans, ZooL S. vi. 1867, an elaborate memoir on the appen- 
dicular SKELETON OF SiMiA, in which he compares its limb-bones 
with those of the Chimpanzee, Gorilla and Man. — • — ^And the same 
anatomist communicates to the PhU, Trans. 1866-67, an exhaustive 
memoir On the skeleton of the limbs of the peimates. He sums 
up the results of his observations as follows: — The Primates present 
in their appendicular skeleton six principal types of structui'e; 
(l)Homo; (2) Simia; (3) Cercopithecus; (4) Nycticebus ; (5) Lemur; 
(6) Tarsitis. The first has, however, relations both with the third 
and fourth, some of the Nycticebinse resembling man more than all, 
or almost all the other Primates in the proj>ortion borne by the arm, 
without the manus, t^ the spine: in the proportion borne by the 
radius and ulna to the same : in the length of the pollex as compared 
with that of the longest digit : in the proportion borne by the tibia 
to the humerus and to the femur : in the length of the pes as comr 
pared with that of the tibia: in the marked anterior vertebral angle 
of the scapula : in the small supraspinous fossa : in the excess of the 
infraspinous over the supraspinous fossa near the glenoid surface: 
in the short symphysis pubis: in the very peculiar ischial tuber. 
Moreover, one or more of the Nycticebinie differ from the other 
Lemuroidea and approximate to man in the degree of sigmoid curve 
of the clavicle, and in the absence in one genus of the supra-condyloid 
foramen in the humerus. A tree may fairly symbolise the affinities 
of the groups as represented by their ap[>endicular skeleton. Its 
trunk divides into an Anthropoid and a Lemuroid branch. From 
the former a secondary branch, which represents man, arises, and 
then two other secondary branches for the American apes. It 
then bifurcates to symbolise the Simiime and lower Simiidse. The 
secondary branch for the Cebidae gives off a very distinct twig to 
represent Ateles, and Lagothrix and Mycetes are also special forms. 
The secondary branch, standing for the lower Simiidse, gives off a 
twig for the Semnopithecinse, which is parallel to that for Ateles. 
That for the Simiinse gives off twigs (for Troglodytes) which approxi- 
mate in direction to that followed by the branch representing man. 
It then gives off another twig for Hylobates, and culminates in 
Simla. The second main branch gives off, almost from its starting 
point, and on the side next the higher Primates, a secondary branch 
to represent the Nycticebinse. Higher up on the same side another 
twig stands for Indiioinie, whilst the branch culminates in Lemur. 
On its outer side the branch gives off twigs for Galago and Cheiromya^ 
whilst almost from the base and widely diverging a twig arises 
which symbolises the very anomalous genus Tarsius. 

Dr Giinther communicates to PhiL Trans, xxiiL Pt. IL 1867, an 
important memoir on the Anatomy of Hatteria (Rhynchocephalus, 
Owen), a remarkable saurian from New Zealand. Its structural 
characters lead him to rank it as a member of a third order of the 
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Squamata, wliich he calls Rhynchocephalia, and defineB as followB : 
quadrate bone suturally and immoveablj united with the skull and 
pterygoid : columella present : parts of the ali and orbitcKsphenoid 
regions fibro-cartilaginous : rami of the mandible united by a short 
fibrous ligament : temporal region with two horizontal bars. Yer- 

tebrsB amphicselian : oopulatory organs none. St George Mivart 

describes {Proc. Zool. S, March 14, 1867) the skull of IimBis Du- 
DEMA. In Jeitaische Zeitschrift^ iii. 359, Prof. Gegenbaur com- 
municates an important and well illustrated memoir, in which he con- 
siders the Development of the Vertebral Column in Lepidosteus: 
compares the sheath of the chorda dorsalis in the ganoids with the 
same structure in the other vertebrata : gives a comparative view of 
the structure of the vertebral column, and discusses the nature of the 

vertebral arches. M. A. Goubaux points out at great length in 

RohifCs Jl.f 1867, p. 602, and 1868, p. 53, that variations in the 
Spinal Column may occur in every species of domestic animal, but 
that they are to be regarded as belonging to the individual, and not 

as family or race characters. Jef&ies Wyman discusses in Proc 

Boston Nat, Hist S., June 5, 1867, Symmetry and Homolooy ih 
Limbs. After some general observations on the subject, in which he 
fidopts the view that the fore and hind limbs are symmetrical parts, 
re|)eating each other in a revQrsed manner from before backwards, as 
light and left parts do from side to side, he considei's the nature of 
the scapular and pelvic arches, and following the principles of what 
he terms symmetrical development, he considers the scapula and 
ilium, clavicle and ischium, coracoid and pubes, to be homologous 
bones. With respect to the limbs he regards them as at firbt out- 
growths of the tegumentary cells, without bones or other tissues, which 
are subsequently developed in the limbs and then grow pari passu 
with them. They do not appear to be de])endencies of the scapular 
and pelvic arches, but belong to the category of tegumentary organv 
•and their conuection with the vertebral column through those arches 
is only secondary, as is that of the teeth with the jaws. He regards 
the humerus and femur as symmetrical repetitions, and makes the 
radius homologous with the fibula, the ulna with the tibia^ and agrees 
with Sommenng, Owen, &c. that the patella is a sesamoid bone. The 
tarsal and carjml bones are related as follows : ti*a|>ezium, cuboid ; 
tnii)ezoid, cuneiform ; magnum, 2nd cuneiform ; unciform, 1st cunei- 
form; scaphoid, astragalus; lunare, os calcis; pyramidale, scaphoid; 
whilst the pisiform is probably only a sesamoid bone and has no 
representative in the foot Tlie metacarpals are homologous with the 
metatarsals, but it is probable that the thumb with its two pha- 
langes is the homotype of the outer toe with its three phalanges. 

Dr Burt G. Wilder (SiUiman's Jl,^ July, 1867, p. 44) discusses the 
Morphological Value and Relations op the Human Hand. He 
considers that polarity is a primary law in the formation, structure, 
and general fimction of the vei-tebrate body. The anterior and posterior 
ivgions of the body are the two poles of a longitudinal axis, and their 
constituent parts repeat each other in opposite directions, like the 
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correspoDding organs on the right dud lefl sides. In comparing the 
fore and hind limb he supinates the hand, places it with the palm 
downwards and the fingers pointing hachwcurda, and with the wrist in 
fronts just as the toes point forwarid and the heel is behind. In this 
position the ulna is wholly on the inner side of the fore arm and 
oorrespoDds to the tibia, whilst the radius corresponds to the fibula ; 
the thumb is on the outer side of the hand and coiTes|x>nds to the 
little toe, whilst the little finger and great toe are homologous. 

St Qeorge Miyai-t communicates to the Proc, Zool, S, Z. June 27, 
1867, important details respecting the Myoloot of Iguana Tuber- 
cuukTAy but the paper is not one of which an abstract can be couve- 

nientlj made. The Bev. S. Haughton, M.D. gives an account 

{AfwaU of NaL IlisL April, 1868) Of the Muscular Anatomy of 
THX Aluoatoe, in which he reiterates most of his views respecting 
various of the bones and muscles called in question by Dr Hair in 
our last number, but admits his error in confounding the glutceus 
minimus with the tensor fasciae femoris. He represents the bones of 
its pelvic arch as ischium, ilium, marsupiale and pubes. He gives 
the weight of the different muscles, and agrees with Vicq. d'Azyr, 
that the left leg should be compared with the right arm, and concludes 
that the analogous muscles of the hip and shoulder of the same side 
are arranged in reverse order. The marsupial muscles do not cor- 
respond with the obturators, but find their analogues in a muscle 
whose direction lies between the latissimus dorsi and pectorals. The 
analogue of the obturators is found in the second pectoi*al of birds, 
which acts as a levator humeri, and whose line of direction is between 
the pectorals. This muscle may possibly be represented in the croco- 
dile and alligator by the pectoral muscle extended from the 1st 

sternal rib to the posterior edge of the coracoid. Alex. Macalister 

(ProC' Zool, S. L, May 9, 1867) makes observations on the following 
points in the Anatomy op Globio-cephalub Svineval. 1st, the 
anatomy of the pharynx and larynx ; 2nd, the spinal muscles ; 3rd, 
the structures forming the superior extremity. His paper treats of 
parts which were not described by the Reporter in his contribution 

to the anatomy of Globio-cephalus printed in our last number. 

Wharton Jones in Proc, R, S. L, Jan. 9, 1868, argues that the 
Caudal Heart of the Eel is a lymphatic heart, its function being 
to receive lymph on the one hand and to propel it into the great 
vein of the tail on the other, but that besides this function, it at the 
same time performs the secondary one of accelerating and promoting 
the flow of the blood in the great caudal vein in its course back to 

the blood-heart. Prof. Kolliker (Verhand. phys, med. geaeUs, in 

WUrzhwrg, 28 Dec. 1867) describes the Structure and Formation op 
THE PoLYPARY OP TuBiPORA. In its upper part it is soft and flexible 
and formed of connective tissue with red spicules, the hard part of the 
tubes is pixxluced by a blending of such spicules : colourless spicules 
occur also in the bodies and tentacles of the polyps of tubij)oni. 
He describes also a Polymorphism in the individuals of the anthozoa 
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or the Alcyonian polyps, some of which possess both nutritive an^l 
reproductive organs, whilst others are without reproductive organs, 
and these latter possess no tentacles. Two types of arrangement of 
the polyps without reproductive organs are found : in the one they 
are seated over the entire polyp-bearing stem, between the repro- 
ductive polyps : in the other they are collected in particular locali- 
ties, which vary with, but are definite in, each genus. Dr T. 

Spencer Cobbold (Linnean Soc, Jl, ix. 200) offers remarks on Djstoma 
Clavatum from the stomach of Xiphiaa gladius. He considers that 
this parasite may be viewed as representing a variety of forms hither- 
to regarded as separate species. E. Ray Lankettter (Ann. Nat, But. 

Nov. 1867) describes in the Limpet {Patdla vulgata) an ori6ce, which 
he terms capitopedal, on each side of the " head*' in the angle formed 
by the muscular foot, and opening into the blood sinus surrounding 
the pharyngeal viscera : also a pair of very large, oi*ange-coloured 
salivary glands opening by two ducts on each side into the buccal 
cavity. He gives a more complete account of the renal organ and 
of the laminated crop, and confirms the statement of Bobin and 
Lebert as to the absence of ovi or sperm-duct 
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Dr Rutherford^s Report. 

Circulation, 

Heart. — ^Friedlander {Bezolds UrUersuchunjeiij 1867, p. 165, 
CerUrcUblattf No. 26, 1867), gives the following results of investiga- 
tions into the physiology of the frog's heart. Some portions of the 
frog's heart continue to contract rhythmically for a period varying 
from two to seventy minutes, sometimes even for forty-eight hours. 
The portions of the heart were placed in an artificial serum consist- 
ing of 1 part of egg-albumen to 9 parts of a 0*8 — 0'9 per cent, solu- 
tion of chloride of sodium. He could never obtain a portion of the 
heart, however small, which if it contracted rhythmically was not 
found to contain gauglia. Gentle pressure or a current in the 
fluid rendered the contraction more frequent. When the temperature 
was slowly or suddenly raised to 25** or 35° Centigrade, the contrac- 
tions were greatly increased in rapidity, often to two or three in a 
second. At 40** 0. the contractions became irregular and afterwards 
tetanic. Weak interrupted electrical currents frequently increased 
the strength and not the frequency of the contractions; sometimes 
the contractions were slowed, at other times quickened. Strong 
currents produced tetanus. 

Prompt (Archives ds Physiologie^ 1868, p. 258) draws attention 
to the absence of exactness in the observations regarding the time 
during which the frog's heart will continue to contract after its 
excision. He considers that the estimates hitherto given cannot bo 
relied upon because sufficient attention has not been paid to the fact 
that spontaneous may very easily be converted into excited move- 
ments. He shows that the mere contact of the breath of the observer 
is sufficient to render such observations fallacious. Having carefully 
attempted to guard against all external causes of excitation, he found 
that the spontaneous contractions usually continued in summer for 
one hour or for one hour and a half^ and in winter for three or four 
hours. Valentin said that they usually continue for twenty four 
hours. 

Heart and Vagus. — Onimus (" On the influence of constant 
and interrupted electric currents on involuntary Muscular Fibre and 

;^ The Report on the Action of Medicinal and PoisonoiiB Subetanoe is written 
by Dr Eraser ; that on Physiological Chemistiy by Dr Gamgee, and the remain- 
der by Dr Butherford. In order to assist in making these Reports more complete, 
the Authors will be glad to receive copies of origmal memoirs and other contri- 
butions to Physiology. 



408 DR Rutherford's 

on Nutrition/* Comptea RenduSj 1867, p. 250, and JL de rATuUomie, 
1868, p. 94), among other interesting facts, gives the following re- 
garding the influence of electrical currents on the vagi, heart and 
blood-vessels. A weak continuous galvanic current wh^n passed 
through the heart quickens the rate of its contractions. During the 
passage of a strong ascending continuous current through the inferior 
portion of the vagus divided in the neck, there was no change in 
the circulation or respiration. A descending current increased the 
rapidity of the heart's action. An ascending current passed through 
the upper extremity of the divided vagus slowed and often completely 
arrested the respiration. The cardiac movements became, in conse- 
quence of this, less frequent and enei^etic A descending current 
produced hardly any effect. It was necessary to make the descend- 
ing current twice or three times as strong as the ascending ere it 
produced the same result. It thus appears that the action of con- 
tinuous currents upon the cephalic portion of the divided vagus 
approaches that of interrupted currents. He also finds that a con- 
tinuous current when applied directly to the arteries of warm- 
blooded animals produced no notable change. When applied to the 
vena cava of a rabbit it produced marked contraction. 

Inpluenceof Vagus on Arterial Blood-Pressure. — DrDresch- 
feld (BezoUTs Untersuchungen^ 1867, p. 326) remarks with r^ard 
to the lowering of the blood-tension produced by irritating the upper 
end of the divided superior cardiac branch of the vagus in rabbits 
(See Jl, of Anatomy and Physiology , No. L p. 190, 1867), that Von 
Bezold had in 1863 observed the fact that the blood-pressure is 
lowered on irritating the cephalic end of the divided vagus after 
removal of the cerebrum. Von Bezold thought tlus was due to an 
inhibitory action upon the motor cardiac centres of the medulla 
oblongata. The doubt remained whether in so doing Von Bezold 
had irritated merely the trunk of the vagus or had included its 
superior cardiac branch. To remove this Dreschfeld performed many 
interesting experiments on rabbits; and he found, that if the cere- 
brum be removed, or if it be paralysed by morphia, irritation of the 
cranial extremiiy of the divided vagus lowers the pressure of the 
blood to a greater extent than similar irritation of the superior 
cardiac nerve. But when the cerebrum was intact, irritation of 
the superior cardiac nerve lowered the blood-tension just as in the 
former case, while irritation of the vagus on the other hand caused 
an increase. Di'eschfeld thinks that this increase of blood-pressure 
may be duo to the calling forth of psychical influences, or to the 
irritation of vasomotor fibres which pass through the brain. The 
lowering of the blood-pressure is due, as Cyon and Ludwig cor- 
rectly pointed out, to dilatation of blood-vessels. Friedlander and 
he {Ibid, p. 333) found that the blood-tension was always lowered 
on directly irritating the heart ; this resulted whether the vagi and 
sympathetics were divided or not. The frequency of the pulse was 
usually increased, only however when the irritating current was 
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weak. The blood-pressure was in most instances lowered when the 
stomach was irritated. Irritation of the lungs produced no effect. 

Irritability op Cardiac Terminations of Vagus. — Dr 
Soschtschinsky of Moscow (CerUralblatt, 1868, p. 34), in a pre- 
liminary communication gives the following results of his experiments 
" On the influence of increased and diminished blood-pressure and 
altered Cardiac Nutrition on the irritability of the Cardiac termina- 
tions of the Vagus." 

1. Section of both cervical sympathetics produces no change on 
the irritability of the cardiac terminations of the vagus. 

2. Complete removal of the influence of the cardiac motor 
nerves increases the imtability. 

3. During decided increase of blood-pressure in the left side 
of the heart, through closure by forceps of the ascending portion of 
the aorta, irritation of the vagus can no longer stop the heart's 
action ; if however the coronary arteries be closed, irritation of the 
vagus can arrest the heart. 

4. Increase of blood-tension in the right side of the heart by 
clamping the pulmonary artery likewise annihilates for the time 
being the iiritability of tjie vagus terminations. 

6. Diminished arterial tension, whether produced by bleeding or 
paralysis of vasomotor nerves, produces at fln»t increased, afterwards 
diminished irritability. 

6. Insufficient supply of arterial blood to the muscular substance 
of the heart in consequence of closure of the coronary arteries in- 
creases the irritability, not however to such a remarkable degree 
as venous sta^gnation produced by closure of the three chief cardiac 
veins. 

7. Insufficiently aerated blood greatly increases the irritability 
of the vagusy as Thiry, Cyon and others have already shown. Hyper- 
oxygenation of the blood often slightly diminishes the irritability of 
the vagus, but frequently also produces no change (Traube). 

Influence op Intracardial Pressure ox rapidity op Cardiac 
Action. — Von Bezoldand Stezinsky {BezolcPs (Intersiich, 1867, p. 195), 
confliiu the results obtained by M. and E. Cyon with regard to the in- 
fluence of increased arterial tension on the fi-equency of the pulse. They 
found that when the arterial tension was increased to a certain point, 
the pulse was quickened, but when increased beyond that point, the 
pulse was slowed. Increased blood-tension in the right side of the 
heart produced no distinct alteration. When these experiments were 
performed, the vagi, cervical sympathetics, and cervical spinal cord 
were divided before observing tiie influence of altered pressure. 

Influence of Loss of Blood upon the Frequency of the 
Pulse. — According to Von Bezold {Bezold's Uniersudi, 1867, p. 215) 
loss of blood produces pari passu with lowered blood tension slowing 
of the pulse, provided the heart be entirely cut off from the central 
nervous system. If the spinal cord be iutcu;t while the vagi aud 
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410 DR Rutherford's 

cervical sympathetdcs are divided the hfemorrhage greatly quickens 
the pulse. 

Influence of Closure of the Coronary Vessels upon Cardiac 
Action. — Von Bezold (UrUersuch, 1867, p. 256) found that when 
the coronary arteries of rabbits are closed with forceps — after pre- 
vious division of the vagi, cervical sym[>athetics and cervical spinal 
cord — the heart continues to beat for ten or fifteen seconds unaltered. 
After this the hearths contractions usually become less frequent and 
irregular. Then the ventricular contractions become twice as slow 
as those of the auriclea After this they become vermicular, and 
usually in from one to one and a half minute after the closure of the 
arteries the ventricles are motionless while the auricles pulsate 
weakly. When he closed the aorta immediately after closing the 
coronary arteries and thereby increased the blood pressure in the heart, 
the heart's contractions were immediately thereafter quickened, soon, 
however, their frequency was diminished. The fact that increase of 
the intracardial pressure quickened the heart's action notwithstand- 
ing the closure of the coronary arteries, shows that quickening of 
cardiac action does not follow irritation of cardiac motor nerves in 
virtue of their being vasomotor nerves, as Traube has sup])06ed. 
Venous hypenemia produced by cloaing the coronaiy veins occa- 
sions, according to Von Bezold and Breymann (Unterwch p. 288), 
first increase, then diminution of the heai-t's speed. If the coronary 
veins be closed and immediately afterwards the aorta, so that intra- 
cardial pressure may be increased, the pidse at first becomes more 
rapid. 

Innervation of the Heart from the Spinal Corb. — ^Dr M. 
and K Cyon (Reichert's Archiv, 1867, p. 389) give a historical 
sketch of this subject, in which they award credit to Le Qallois 
and Wilson Philip for having been the first who endeavoured to 
thix>w light on the question by experiment. In their opinion our 
knowledge of the matter was not advanced by Von Bezold in his 
Memoir on the Innervation of the Heart (Part ii). Von Bezold 
divided the spinal coi*d at the atlas, and found as the result a slower 
rate of cardiac action and diminution of the arterial blood-pressure ; 
on the other hand, he irritated the cervical portion of the spinal 
cord and found that the heart's movements were accelerated and 
the blood-pressure increased. He thought that the former facts 
showed that influences are continually passing from the brain to 
accelerate cardiac movement; and he further thought that the 
changes in the blood-pressure, which followed the section and the 
iiTitation, were due to changes in the cardiac action. Ludwig and 
Cyon found that his results are quite correct, but his explanations of 
them entirely erroneous. In their opinion Uie slowing of the heart, 
which follows section of the cord at the atlas, may be due to the 
lowering of the blood-pressure, owing to the division of vasomotor 
nerves whose centre is in the brain. Again, the quickened action 
of the heart, due to irritation of the cervical portion of the spinal 
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cord, is the result not only of the direct irritation of cardiomotor 
nerve-fibres but of the increased blood-pressure due to irritation of 
vasomotor nerves. That increase of the blood-pressure is alone able 
to quicken the heart's action they showed, by dividing all the cardiac 
nerves by a galvano-caustio wire and then irritating the lower por- 
tion of the divided spinal cord, as the result of which they found 
that the heart's action was quickened. The brothers Cyon repeated 
these experiments and entirely confirmed Ludwig and Cyon's results. 
As it Was therefore clear that it had not yet been proved that irrita- 
tion of the spinal cord is able to directly quicken the heart apart 
from its secondary action on the heart's movements through the 
altered blood-pressure, these gentlemen pei*formed a number of ex- 
periments destined to settle this question. They divided the splanchnic 
nerves, the cervical sympathetics, vagi, and spinal cord at atlas, and 
found that on irritating the cord the heart's action was quickened, 
but the blood-pressure remained unaltered. (They had divided nearly 
all the vasomotor nerves of the body.) 

This experiment brings out the interesting fact that the heart's 
action may be accelerated without pixxlucing any increase of the arterial 
tension ; that is, without any increase of the work performed by the 
heart. And a series of similar experiments showed for the first time 
that irritation of the spinal cord can increase the frequency of the 
heai't's contractions independently of change in the blood-pressure. 
They moreover found that all the nerves — which convey the influences 
of stimuli from the spinal cord to the heart when the former is 
irritated — pass through the last cervical and first dorsal ganglia. 
Irritation of the cord produced no effect on the heart when the 
splanchnics, cervical sympathetics, and vagi were divided, and these 
ganglia removed on both sides. They further found that direct irrita- 
tion of the third branch of the inferior cervical ganglion (counting 
from within outwards) in rabbits, and of the fir^t branch in the dog, 
quickens the heart's movements without influencing the blood- 
pressure. They have therefore proved, by direct experiment, that 
there are nerves connecting the heart with the brain, which when 
irritated directly influence the heart so as to quicken its action. 

Movement of the Blood. — Lortet {Researches on the Rapidity 
of the Blood-current in tJie Arteries of the Horse by means of a new 
Hcemodromograph, 4to. pp. 40, Paris, 1867) has constructed an appa- 
ratus for measuring the rapidity of the blood-current somewhat similar 
to the tachometer. After compaiing the pressure with the rapidity 
of tlie blood in the arteries he gives the following results. At the 
cardiac systole strong pressure and gi*eat rapidity are simultaneously 
produced ; the former attains its maximum later than the second. The 
maximum of pressure is maintained nearly until the ventricle begins 
to dilate; the rapidity begins to fall before the pressure. When 
however the pressure does begin to fidl it sinks much more quickly 
than the rapidity. At the moment of closure of the sigmoid valves 
there is a rapid rise of pressure in the arteries which passes along 
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the vessels in the form of a wave, while simultaneously the rapidity 
£a,lls remarkably owing to arrestment of the current in the com- 
mencement of the aorta. In the carotid during mastication the 
pressure falls while the rapidity of the current and the frequency of 
the pulse increase. Afler division of the spinal cord immediately 
above the atlas there is a great momentary increase of rapidity of the 
current at the systole, which however falls very quickly. Station of 
both vagi increases the frequency of the pulse, the pressure and the 
rapidity of the blood-current. When one carotid is ligatured the 
rapidity of the current is greatly increased in the other. According 
to Von Bezold and Gscheidlen (" On the Locomotion of the Blood by 
the Muscular fibres of the Vessels." BezoUTs Untersuch, 1867, 
p. 347) the muscular fibres in the arterial walls contract peristal ti- 
cally, and thereby assist in the movement of the blood towards the 
veins. 

Vasomotor Nehves of Cerebral Vessels. — ^According to Noth- 
nagel ( Virchow^a ArchiVy XL. 203) some of the vasomotor nerves of 
the arteries of the pia mater have their origin within the cranium, 
others originate in the superior cervical ganglion, while a third set 
are contained in the trunk of the sym[)athetic in the neck. He 
finds that electrical irritation of cutaneous nerves, such as the sciatic 
or trigeminus, causes contraction of the vessels of the pia mater. 
Lov6n found the reverse {CerUrcUblcUty 1867, p. 56). Nothnagel sup- 
poiis KuBsmaul and Tenner's supposition that epileptic convulsions 
are due to reflex contraction of the vessels in the brain in consequence 
of the irritation of peripheral sensory nerves. 



NervQua System. 

Median Nerve. — Richet {Union Afedicale, No. 136, 1867) relates 
the case of a woman in whom one mediiin nerve was accidentally 
divided above the wrist Both ends of the divided nerve could be 
seen lying in the wound, and a portion four millimetres in length 
was removed from the peripheric end and examined with the micro- 
scope. Nevertheless the palmar skin supplied by the median re- 
tained its sensibility unimpaired. He therefore thinks that the 
influences of impressions produced on the terminal filaments of the 
median may be conveyed to the brain through its anastomosing 
branches with the ulnar and radial nerves. K6villout {GcuseUe d^ 
HopiiauXf 1866, No. 131) gives an account of a similar case. 

Influence of the Posterior root of a Spinal Nerve upon the 
IRRITARILITY OF THE ANTERIOR. — £. Cyon in 1845 said that the 
anterior roots of spinal nerves have a certain degree of irritability 
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communicated to them by the posterior roots, that is, by the influ- 
ences which may be transmitted through the latter. Yon Bezold 
and Dr Uspensky {CerUrcdhlatt, p. 611, 1867) investigated the subject 
and denied this. Cyon replied {CentrcUblcUC, p. 6i5, 1867) that his 
opponents had performed their experiments in a manner which ren- 
dered them worthless, inasmuch as they had experimented on frogs 
|)oisoned with woorara, and on sensory nerves deprived of their sup- 
ply of blood. In reply to this, Von Bezold and TJspensky (Central' 
blaU, p. 819, 1867) gave the results of a series of experiments per- 
formed differently from their previous ones, but which entirely sup- 
port their position. They laid the anterior roots of two spinal nerves 
of either side upon the electrodes and ascertaiued their degree of 
excitability. The posterior roots of the nerves were then divided on 
one side by means of sharp scissors, after which the irritability of the 
anterior roots was immediately tested on both sides and found to re- 
main unchanged The irritability afterwards sank on both sides 
with equal rapidity. 

Digestive System. 

YoMiTiNO. — Schiff (" On the active part taken by the Stomach 
in the Mechanism of Yomiting," MolescJiotfs (/ntersuch, x. 353 — 405. 
CentrcUblatty No. 37, 1867) from experiments on dogs concludes that 
during vomiting the muscular fibres of the stomach contract^ the 
contraction takiug place chiefly in the longitudinal fibres beginning 
at the pylorus. He finds also that during vomiting there is an 
active dilatation of the cardiac orifice. (These facts however seem 
to have been previously observed. See Carpenter^a Physiology, Sixth 
Edition.) 

The active dilatation of the cardiac orifice of the stomach appears 
to be effected through the spinal accessory; it does not occur after 
its division. Schiff alleges as the reason why horses and cows 
cannot vomit that the gastric extremity of the oesophagus insteiid 
of being opened is forcibly closed by the approximation of the 
stomach and diaphragm. 

Olands. 

Parotid. — Eckhard {BeUrdge, iv. Heft 2), in opposition to the 
strictures of Wittich (see Journal of Anatomy and Physiology^ Vol. i. 
p. 361), maintains that the statements put forth by him regarding 
the parotid of the sheep are correct. (See Journal of Anatomy and 
Physiology, I. c.) 

Vierheller (inaug. Diss. Giessen) confirms Eckhard's conclusions 
by a number of experiments. 

Lachrymal Gland. — Dr Herzenstein of Odessa {Reicli^rCs Ar- 
chiv, p. 651, 1867) finds that irritation of the lachrymal nerves 
in sheep, dogs, and rabbits, increases the lachrymal secretion. The 
increase in trivial if a clamj) be previously placed on tlie carotid. 
Irritation of the cervical Hym|>athetic sometimes gives )>ositive at 
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other times negative results. Division of the lachrymal nerve 
arrests the secretion ; in a few^ days however it becomes re-established. 
Section of the sympathetic in the neck has appai*ently no influence. 
In dogs the lachrymal nerve of one side was divided. Ammonia 
was then held before the nostril of the same side, the other nostril 
being covered, no secretion of tears resulted : when however the 
ammonia was inhaled 'by the other nostril an abundant secretion 
flowed from the gland whose lachrymal nerve was intact. As has 
been observed by others, woorara pixniuces a great inci'ease in the 
lachrymal secretion. Herzenstein finds that this results even though 
the lachrymal nerve be previously divided ; the increase is not how- 
ever so marked as when that nerve is intact. 

Liver. — Lichtheim ("On the Influence of Irritation of the 
Spinal Cord on the Secretion of Bile," Inaug. Diss, p. 31. Berlin, 
1867. Abstract in CentrcUblatt, p. 662, 1867) concludes, from his 
experiments on guinea-pigs, that iiritation of the spinal cord by 
means of inducted currents diminishes the secretion of bile. 

Special Sense. 

Taste. — Schiff (MoleachotCa Uniersuch, x. 406. CentralblaUy No. 
38, 1867) in opponition to the opinion expressed by Lusana and 
Inzani, and recently by Neumann {CentrcUblcUty 1864, p. 632), that 
the chorria tympani is the only gustatory nerve for the anterior 
part of the tongue, adduces the following results of his experiments 
on animals in which both glossopharyngeal nerves had been pre- 
viously extirpated : (1) After section of the lingual ner\'e imme- 
diately above its connection with the chorda tympani there was 
weakened but nevertheless distinct sense of taste, particularly good 
for acids, with complete paralysis of ordinary sensibility. The 
section was made in two cats close under the foramen ovale, taste 
remained almost unimpaired until the well-known injiuy from 
biting the insensible tongue was inflicted : (2) After section of all 
the nerves which communicate with the lingual, with preservation 
of the latter however, there was in three cases in which the opei*atiuii 
succeeded com))lete absence of taste but unimpaii'ed tactile and 
ordinaiy sensibility : (3) Section of the fifth nerve within the 
cranium, or of its second or fourth branches only, without previous 
division of the glossopharyngeal nerves, annihilated the sense of 
taste, as is already well known : (4) After section of the superior 
maxillary division of the fifth above the blanches which go to 
Meckel's ganglion, or of these branches themselves, or of the 
branches which proceed from the posterior part of the ganglion to 
form the vidian nerve, or after destruction of the posterior part 
of the ganglion itself, thei*e was complete loss of gustatory sensi- 
bility in the anterior part of the tongue, which however retained 
its ordinary sensibility. It thus appears that in the superior max- 
illary division of the fifth all the gustatory nerves for the anterior 
part of the tongue are to be found originally : they run for some 
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distance with the portio dura, and are added to the lingual partly 
through the chorda tympani, and partly, especially in dogs and cats, 
through other anastomoses. 

Vision. — Czerny ("On Blinding of the Betina by Sunlight," 
Wiener Acad, Sitzhericht, 2 Abtheil. LVi. Abstract in CentralbUUtj 
p. S56, 1867) found that the rays of light when concentrated by 
means of a lens upon the retina of a frog for 10 or 15 seconds 
produce a luminous spot, which in the course of a few hours 
becomes clearer, and at its circumference somewhat yellow. A 
similar result is produced in birds and mammals. The various ele- 
ments of the retina in the spot disintegrate. In huch a ease too 
the fibres of the crystalline lens become molecular. The remarkable 
fact is that these effects are produced after the heating rays are 
absorbed before entering the eye ; he refers them to action of the 
luminous rays. 

Generation. 

Penis. — Eckhard (J?et<ra^e, 1867, iv, 71) considers that dilatation 
of the vessels in the penis of the dog, produced by irritation of nerves, 
may be due to relaxation of the circular, or to contraction of the lon- 
gitudinal muscular fibres of the arterial waUs. The longitudinal 
fibres are very numerous, and are so connected to the small ripenings 
at the arterial dilatations, that their contraction would permit of an 
increased flow of blood into the latter. He found that during erec- 
tion the blood tension in the femoral artery sank. In his opinion the 
corpus cavemosum passesses but a slight independent power of erec- 
tion after removal of the corpus spongiosum. 

Parturition. — Assuming that the strength of the amnion affords 
a good basis from which to estimate the expulsive force exerted 
during parturition, Dr J. Matthews Duncan (Trans, R, S, Edin, 
XXTV. Part iii. p. 639) made about a hundred experiments with a 
view to ascertain the strength of this membrane. He considers that 
the power required for the weakest labour is at least 4*08 pounds, 
for the strongest 37*58 pounds, and for average labour 16*73 pounds. 

Origin of Infusoria. — Prof Bennett, in a lecture " On the At- 
mospheric Germ Theory and Oi*igin of Infusoria,'* delivered before 
the Royal College of Surgeons, Edinburgh, on January 17, 1868, 
{Edinb, Med t/., March, 1868), stated the conclusions to which he 
had been led by observations conducted by him for a number of 
years. He considers that the infusoria, ''vegetable and animal, 
which we find in organic fluids during fermentation and putre&ction, 
originate in oleo-albuminous molecules, which are formed in the 
fluids, and which, floating to the surface — constitute the primordial 
mucous layer of Burdach — the proligerous pellicle of Pouchet. There, 
under the influence of certain conditions, such as temperature, light, 
chemical exchanges, density, and composition of the atmospheric air, 
and of the fluid, (l:c., the molecules by their coalescence produce the 
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lower furms of vegetable and animal life." He carefully descrilxs 
the movements of bacteria and vibrioues : and the disputed question 
as to ho V these grow in lengtli he has settled by actual observation. 
Ou two occasions he saw two isolated bacteria unite together leugth- 
ways, so as to form a single moving filament. He points out that 
the so-called germn, collected by Pasteur from the air by means of 
gun-cotton, are wholly unlike the great majority of the particles we 
see in the proligerous pellicle. Moreover, these so-called germs, 
when they can be detected are exceedingly few in number, whereas 
any fragment of the proligerous pellicle is crowded with incalculable 
numbers of molecules, for which he contends, Pasteur's germs are 
wholly inadequate to account.- The notion that the molecules of the 
])ellicle multiply by division he considers opposed to the fact that 
they always appear before the vibriones, and evidently unite to pro- 
duce thene: further, he says, **if the primary molecules on the surface 
of an infusion jiossess the property of dividing, they cannot at the 
same moment possess the property of elongating and forming fila- 
ments. The one function is subversive of the other. While then a 
cell or vibrio may possess the pro{»erty of growth and division, these 
two functions must be exercised at different periods of time, so that, 
in reference to the early stage of formation, if the molecules divide, 
bacteria and vibrios could not be formed. A mass of vibrionic molecules 
is not a compound organism ; it is a mere aggregation of similar sim- 
ple elements. Each of these in passing through certain phases of 
development may be arrested, or reach maturity at various periods, 
so that we frequently see different forms present at one time ; but 
that the same forms and the same stages of growth should exhibit 
directly op|>08ite functions, is surely not in accordance with physio- 
logical knowledge.*' Therefore his conclusion is that the vibriones 
and other filaments are evidently formed from the molecules, and not 
the molecules from the filaments. He has also performed numei-ous 
ex|)eriment.s, with a view to determine whether or not it be possible 
to prevent the development of infusoria in a fluid by means calculated 
to destroy germs. These experiments were similar to those performed 
by Schutze, Schroeder and Dusch, and othei*s, with this difiference, 
that he in every case used nearly all the agents which have been 
proposed to destroy germs. These experiments have convinced him, 
that although means be used sufficient to destroy germs in an in- 
fusion and in the air in contact with it, infusoria are developed not- 
withstanding. In conclusion, he points out that these facts and 
arguments ai-e hostile to the doctrines "omne vivum ex ovo," "omne 
cellula e ceUula," and lastly directs attention to many ciixsumstances 
which show that organic forms are first produced, and vital properties 
are afterwards added to them. 

Muscle, 

Production of Heat during Rigor. — From careful thermoelec- 
trical obbcrvations on the muscles of frogs and fishes, Schiffer (Preli- 
minary communication, Centralblatt^ 18G7, p. 8*10) finds that heat is 
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generated during the passage of the muscle into rigor mortis. Accord- 
ing t<> this observer, a similar pheuomenon accompanies the coagula- 
tion of the blood. 

Movements of Sensitive Plants not due to Contractile Tissue, 

Dr Paul Bert (Journal de VAnat, dsc., 1867, p. 534—552) has 
with great care examined the movements of the sensitive plant 
(Mimosa pudioa). He thus summarizes his results : — 

1. The primary leaves of the sensitive plant, ailer being lowered 
during the night, raise themselves, before morning, to somewhat above 
the position they maintain during the day. 

2. The motor-swellings placed at the base of the petioles may be 
regarded as spiings that tend to impel the parts they move in a 
direction opposite to that of the position of the swellings. 

3. Movements occur on account of the loss of force in one of the 
springs; no increase of force having been acquired by the opposing 
spring, but, perhaps, even loss. 

4. There is no contractile tissue to cause movements. 

5. The night movements are due to an increased tension of the 
motor-swellings. In the primary petioles, the superior spring in- 
creases its energy during the night; the inferior, after being slightly 
weakened, also becomes in turn more powerful, and the position of 
the petioles at different periods of the night depends on the relative 
strength of these two springs. 

6. The quick movements that follow excitations, and the slow 
spontaneous ones, that constitute the daily oscillations, are totally 
distinct phenomena. Ether distinguishes the one fi-om the other; 
for it destroys those movements that are quickly caused by excitation, 
while it does not affect those that occur spontaneously. 

7. The latter class of movements require some previous modifica- 
tion in the aJffiux of fluid to the parenchyma of the swellings. The 
former ai*e not yet connected with any antecedent phenomenon. 

8 and 9 are occupied with the resemblances and distinctions be- 
tween these movements and those of animated beings. 

Animal Electricity, 

Du Bois Keymond (Reiclierfs Archiv, 1867, pp. 417 — 497) gives 
the results of numerous measurements of the electromotive power of 
muscles and nerves, by means of his modifications of PoggendorTs 
method of compensation in the measurement of electrical foixjes. 
Among other tilings, he finds that the state of nerves in electrotonus 
is not a state of equilibrium, but of constant change as regards the 
electromotive power. Immediately on closing a continuous current 
sent through a nerve, the electromotive powtT of the anelectrotonic 
tract is greatly increased, but it afttTwards gradually diminishes, the 
reverse is the case in the cathelectrotonic portion. Pfliiger had 
previously observed that the changes in instability were most marked 
at the moment of closing the polarising current, and that they soon 
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ailerwards graduallj became less pronounced. Former researches by 
Du Bois Rejmond showed that in addition to muscles and nervea, 
glands generate electrical currents. The current which he obtained 
from the mucous membrame of the frog*s stomach was three times as 
strong as that from the frog*s skin. He failed to find any current 
between venous and arterial blood when they are brought in contact^ 
as affirmed by Scoutetteu. He also gives numerous and varied exfieri- 
ments to show that the electncal cuirents of muscle and nerve are not 
due, as some have supposed, to external chemical action. 

DR FRASER'S REPORT. 

Physiological Action of Medicinal and Poisonous SubsUmces, 

Bromide of Potassium. — An experimental I'esearch of great 
merit has been communicated to the Therapeutical Society of Paris 
by MM. Martin-DaiQourette and Pelvet {Bulletin Oeneral dt l^hera- 
peulique, 1867, p. 241 and p. 289) on the physiological action of 
bromide of potassium. Their object is the laudable one of eluci- 
dating the exact modvs operandi of this remedy, and for this purpose 
they have performed numerous experiments of a varied character. 
Among their conclusions, the following seem to us the most import- 
ant : — 1. The effects of bromide of potassium are always direct^ that 
is, due to contact with the tissues, whether at the legion of applica- 
tion, or in the pai-ts of the system to which it is carried by the cir- 
culation, or in the organs by which it is eliminated. 2. It has no 
elective action : ceilain systems are, however, affected before others. 
Thus, the sensory nerves lose theii* properties before the motor, the 
latter are affected before the spinal cord, and the spinal cord before 
the muscles. 3. The hearths action \a destroyed at a late stage, and 
its contractions are frequently the only evidence of the vitality of 
the animal. 4. The respirations ai*e affected in a secondary nianner 
only ; they cease at the time of death in birds and mammals, while 
their continuance in frogs is dependent on the rapidity of the other 
effects. 5. The minute bloodvessels contract immediately, in the 
region of injection, and later, throughout the organism, and this 
contraction is succeeded by dilatation. 6. In warm-blooded animals, 
the temperature falls very sensibly j at first, in the region of injectioD, 
and then in every pai*t of the body. This difference depends on the 
effect on the minute blood-vessels, which is at first a local, and theu 
a general one. 7. The secretions of the glands are diminished in 
proportion to the contraction of their blood-vossels. 8. The anaphro- 
disiac ]>ower of bromide of ix)tassium is due to contraction of the 
minute afferent arteries of the corpus cavemosus. 9. It is not a 
poidon of any special tissues or systems, it kills all, nerves and mus- 
cles; and it may therefore be defined as a general nervo-muscular 
[K)ison. 

Ohloboform. — It was suggested to MM. Onimus and Legi-oe by the 
ixisults they had obtained in examining the effects of constant electrical 
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currents on the heart and its nerves (see Onimus on this subject, p. 407 
in Dr Rutherford's Report of the present number) that such cur- 
renti might prove efficient in stimulating the heart's action after its 
paralysis by chloroform inhalation. They have, accordingly, care- 
fully investigated the subject (Comptes EendtLS, Mars 9, 1867). They 
assert that in chloroform syncope there is more or less paralysis of the 
muscular fibres of the heart. The means hitherto recommended to 
treat this condition, such as artificial respiration, flagellation, and 
aspersion with cold water, are insufficient, as they do not directly in- 
fluence the muscular action of the heart. Interrupted currents of 
electricity should not be used, as they diminish and even stop the 
respiratory and cardiac movementa The value of continuous electric 
currents was tested by experiments on dogs, rabbits, rats, and frogs, 
in the following manner. A rat was placed under a glass cover along 
with a sponge saturated with chloroform. Its i^espirations gradually 
became jerking and, in one minute, they had nearly ceased, while the 
animal was now completely anesthetized. It was left for other thirty 
seconds under the glass cover, and, after being withdrawn, it was left 
untouched for another thirty seconds. No cardiac action was now 
perceptible. A continuous electric current was then passed from the 
rectum to the mouth; nothing was observed for several seconds, 
when the heart's beats reappeared, and then imperfect respiratory 
movements occurred, which, by and by, became quite normal. The 
electralization was now stopped, and the animal gradually recovered. 
Even when left for two minutes in a state of apparent death, the 
application of a continuous current resuscitated the animal. If an 
interrupted current were employed in place of a continuous one 
death always occurred ; but if the former had been employed for only 
a short time life could still be restored by the use of a continuous cur- 
rent. The experiments on frogs were of great interest, as the various 
stages of the effects could be distinctly recognised, especially if the 
heart were previously exposed. As the exhibition of the anaesthetic 
was continued, the beats diminished in foi'ce and number and then 
ceased; if a continuous current were now used, the beats recom- 
menced. A frog was left to itself for twenty-four hours after com- 
plete chloroform anaestliesia ; the heart was then quite immobile, and 
although a continuous electric current could not cause any contrao- 
tions of the voluntary muscles, it caused a renewal of the heart's 
action. 

Bichloride of Methylene. — Dr Richardson proposes bichloride 
of methylene as a substitute for chloroform. His statements of its 
effects are thus siunmansed in the Lancet (Oct. 1867, p. 524) : — Its 
action is more gentle but as efficient as that of chloroform, and it 
produces less struggling and less vascular excitement Its narcotic 
effects are equally prolonged, and it interferes with muscular irrita- 
bility less than any other anaesthetic. Vomiting is sometimes pro- 
duced by it. When given in fatal quantity, it kills by equally para- 
lysing the heart and the respiration. 
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Prussic Acid. — Preyer ( Virchow'a Archiv, 21 Hft., 1867, pp. 125— 
141) finds that the blood of auimals killed with prussic acid does not 
exhibit the spectrum of the compound of HON with 0-Hb that he 
has discovered. Notwithstanding the rapidity with which this poison 
acts, the venous blood is sufficiently modified to exhibit the spectrum 
of reduced haemoglobin, and thus resembles the blood of animals that 
have been asphyxiated. Preyer findd that the slowing and arrest of 
the heart's action, which is usually induced by this poison, does not 
take place after division of the vagi nerves. He describes a series 
of experiments which show that artificial respiration is of the great- 
est use in the treatment of poisoning by prussic acid. Babbits often 
i*ecover after the appearance of convulsions, and after nearly com- 
]>lete arrestment of the respiratory and cardiac movements, provided 
the artificial respiration be continued for a considerable time. Orher 
researches into the effects of prussic acid on the blood in relation t) 
its influence on the spectrum have been published by Schoenbein 

fNeiies Repert. fur Pha/rm,^ 1897, p. 606), and by Hoppe Seyler 
abstract in CJiem. CerUraMaUy 1867, p. 695). 

Aromatic Acids. — O. Schultzen and C. Gnibe (Archiv /. Rd- 
cfhert u, Ihi Bois Reymond, 1867, pp. 166 — 172) have investigated the 
changes that some of the aromatic acids undergo in the S3r8tem. 
It is known that several of these acids cause the appearance of hip- 
puric acid in the urine. This is true of benzoic acid (Wohler), sali- 
cylic acid (Bertegnani), bitter almond oil (Frerichs, Wohler), chinic 
acid (Lautemann), and fi toluic acid (Krant). The authors have now 
examined some substances which were supposed to be unacted on in 
the system. They found that when chlorobenzoic acid was taken in 
doses of thirty grains a salt appeared in the urine, which was proved 
to be chlorohippurate of calcium (Ca (C,HyClN0J, + 4H,0). Ani- 
sic acid, or methyl-oxy-benzoic acid, was changed unto methyl-oxy- 
hippuric acid (0,^ H^^ ^^J* Oinnamic and mandelic acids caused the 
appearance of hippuric acid in the urine. 

Coca. — A valuable monograph has been published by Dr Thomas 
Mor6no y Maiz on the chemical and physiological properties of 
Eiythroxylum coca {Recherches Chimiques et Fhysiolagique mr 
V Erythroxylum CocUf Paris, 1868). Small doses appear to have no 
effect on the urine and but little on the circulation. The effects on 
nutrition were partially examined ; and this portion of the investiga- 
tion is of great interest as the natives of Peru and of other parts of 
South America em{)loy coca as a masticatory during long and toil- 
some journeys, and are able, while using it, to dispense with food 
almost entirely, and for several days. Dr Mordno believes that if 
coca is able to appease hunger, it is not alone sufficient to sustain the 
system. In some experiments in which birds and mammals were 
-subjected to a somewhat insufficient diet containing a considerable 
proportion of coca, he found that death was not retarded, and that 
even the vital pi-oce^ses of disintegi-ation were apparently unchecked. 
In examining the action on muscles and nci'ves, the acetate of the 
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active principle, cocaine, was used. One of the first symptoms that 
was produced by this salt was excitation of the muscles, and this 
"vas followed in succession by exaggeration of sensibility, flaccidity of 
the muscles, unconsciousness, and, if the dose were a large one, by 
loss of sensibility. It is somewhat singular that the motor power 
18 never lost, in non-fatal experiments, although it is the first to be 
diminiahed ; while the sensibility is completely destroyed, although it 
is not diminished until a late stage of the {)oisoning. When large 
doses are given, the coudition of increased sensibility manifests itself 
by tetanic convulsions, which occur both spontaneously and on the 
slightest excitation, and which are similar to those caused by strych- 
nia (and by cafiein and thein). When small doses are given, besides 
distinct increase of Hensibility, the pupils dilate, and the [)ower of 
co-ordinating the movements is lost, Dilatation of the pupils also 
occurs with large dones. 

Guarana; fruit of Faullinia sarbilis. — Dr Paul Montegazza has 
acquired a wide fame as the author of an important research on Coca. 
He has lately examined the action of Guai-ana, a substance exten- 
sively used in South America for the same purposes as tea, coffee, 
cocoa, &c. {BvUetin General de Therapeutique^ 1867, p. 169). Among 
his conclusions are the following: — 1. Guarana does not suspend the 
ciliary movements in the embryo of the frog, in which it differs 
in action from coffee. 2. When small quantities (two or three 
grains) are given to frogs, irregular movements and then a condition 
of increased excitability occur. With large doses, death is pixxluced 
by tetanus, but the spasms are less violent than with caffein. 3. In 
frogs, the heart's contractions are diminished in fi*equency, while they 
are augmented in force. 4. In lizards and fishes, the action is ana- 
logous to that on frogs. 5. Birds are killed by small doses with 
tetanic symptoms, and, in the autopsis, congestion of the brain and 
meningeal haemorrhage are found. 6. Eighty grains produce in 
rabbits stupor, and languor merely; and the same effects are produced 
in small dogs by an ounce. 7. Doses of from seven to sixty grains 
cause the following effects on man; cheerfulness, restlessness, hy- 
persesthesia of the senses, mental activity, sleeplessness, a slight 
diminution in the rate of the heart's action, loss of appetite, urticaria, 
prurigo and spasm of the bladder. 

Strychnia. — Jacobowitsch, and, afterwards, Koudanowsky and 
others have attributed the death that is caused by strychnia to 
various lesions of the spinal cord, such as prolongations and rup- 
tures of cells. Their views have been opposed by many physiologists, 
but principally by M. Yulpian of Paris. This distinguished aavarU 
now advances a new argument, which is derived from an interesting 
observation he has recently made {Archives de Physiologie, 1868, 
No. 2, p. 306). . On the 20th of Dec. 1867, he introduced a few 
crystals of hydrochlorate of strychnia under the skin of a frog's leg. 
This quickly produced convulsions, which were soon followed by a 
condition of flaccidity. On the following day, convulsions again 
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appeared, and the animal presented all the appearances of violent 
stiychnia-action. Several days afterwards, this condition continuing, 
Yulpian excited the frog repeatedly and until flacciditj was again 
caused by exhaustion ; the characteristic strychnia phenomena, how- 
ever, reappeai^ in about half-an-hour, and they continued until the 
23rd of January, 1868, when death occurred. On examination, it 
was found that the nerves were in a perfectly normal state; that 
some very slight and unimportant changes had occurred in the 
muscles; and, by the aid of careful inspection with the microecope,that 
both the grey and white substances, the pigment, and the blood-vessels 
of the sf lined cord were absolutely normal. Thus, the various struc- 
tures in the spinal cord had been under the influence of strychnia for 
more than a month, and yet no modification could be discovered. 
Yulpian considers this a strong proof of the erroneousness of the 
theory advanced by Jacobowitsch. A curious observation has been 
made by Dr Geube of Ulm {Arehiv f, Beichert u, Du Bois Eeymond, 
18G7, p. 629), on an effect of artificial respiration on the action of 
strychnia. When this is kept up so as to produce an abnormally high 
oxygenation of the bloo<l, the convidsions of strychnia are either 
altogether prevented or very greatly diminished. Whether a certain 
deficiency of oxygen is necessary for the production of strychnia 
convulsions, as for some other reflex manifestations of the cord, or 
whether lowering of the temperature — through the excessive respira- 
tion — is the chief cause in preventing the convukant action of 
strychnia, Greube considers cannot be determined without further 
researches. 

Opium Alkaloids. — Baxt has examined the physiological action 
of several of the opium alkaloids {Wiener Acad, SUzungbericht, LVi., 
p. 189, and CentralblaUy 1867, p. 767). He confirms numerous 
previous observers by finding that thebaia produces the same efkctR 
as strychnia. He (Uffers from Claude Bernard in asserting that 
papaverine has principally a narcotic action; the French physiologist 
having found that convulsions were the most prominent of the 
symptoms caused by this principle. Baxt believes that ]K>rpyioxine 
possesses both a narcotic and a oonvulsant action. 

Sulphate op Atropia. — A very elaborate research was made 
by the late Professor A. V. Bezold and by Dr Friedr. Bloebaum 
into the action of Sulphate of Atropia {Unterauchungen aus deni 
Fhysiologischen LaborcUorium in Wilrzburgy V** Heil, 1867). The 
more important of their results may be thus stated : — 1. Action tni 
motor nerves and on striated muscuUvr fibre. Sulphate of atropia 
does not affect the muscular irritability, but it diminishes the irri- 
tability of the peripheral terminations of the motor nerves, and also 
of the nerve trunks : in one experiment on a frog, complete paralysis 
of the motor nerves was caused. This action is not an early and 
prominent one as in curare-poisoning, for it appears only after a 
large dose of the poison has acted for a long time. 2. Action on 
sensory nerves. The authors are inclined to think that this poison 
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paralyses the cutaDeous terminations of the sensory nerves, but their 
examination of this effect is not yet concluded. 3. Action on the 
CirciUcUion. In i-abbits, small doses (between y^th and j^th 
grain) increase the blood-pressare and the frequency of the heart's 
action; medium doses (between ^^th and -^ths grain) produce trans- 
itory lowering of the blood-pressure and quickening of the heart's 
action; large doses (one grain and a half) ])roduce sudden stc»ppage 
of the heart's action. In dogs, almost any dose quickens the heart's 
action, and by appropriate doses the beats may be tripled and even 
quadrupled. When the heart's action is quickened, irritation of the 
peripheral portions of the divided vagi does not arrest or at all affect it ; 
the vagi nei-ves are, therefore, paralysed by this poison. The vagi may 
be paralysed in rabbits and dogs by doses too small to affect any other 
nerve (about ^.^J^^ths of a grain for rabbits, and -j-^ft^^ths for dogs). 
4. Action on Respiration. The respirations are at first increased 
in frequency and then diminished. 5. Action on unstriated muactUar 
Jlbre. The intestines, bladder, and uterus lose their irritability, 
partially, when small doses, and, completely, when large doses are 
given. They are also paralysed when large quantities are topically 
applied. 6. Action on the Iris, YonBezold and Bloebaum believe 
that atropia never increases, but always diminishes the excitability of 
the muscular fibres and nerves in the iris. It first pai^alyses, more 
or less completely, the end-organs of the oculo-motor nerve, and then 
diminishes the excitability of the circular muscle. The effect on the 
fibres of the radiating muscle is less powerful, because the end- 
organs of the sympathetic nerve by which it is suj^plied are less 
affected than those of the oculo-motor nerve in the cii*cular muscle. 

Belladonna and Ck>NiUM. — We learn the following results of 
Dr J. Harley's researches from an abstract of two of the Gulstonian 
lectures he lately delivered (Med, Times and Gaa,^ March 21, 1868). 
Their principal value depends on the care with which the effects 
on man were observed. He finds that belladonna is a powerful 
cardiac stimulant; in a few minutes after the administration of a 
small dose, the pulse-beats are suddenly accelerated to double their 
former number, while their volume and force is augmented. This 
agrees with Von Bezold and Bloebaum's results on lower animals 
(see * Sulphate of Atropia'). It acts also as a diuretic, and it pro- 
motes oxidation in the system. Small doses of conium were found 
to depress, in a marked manner, the power of muscular action. 
Besides, the eyes were remarkably affected ; there being depression of 
the moto-stimulant function of the third nerve, with sluggish move- 
ments of the eyek, imperfect adjustment of the refracting media, and, 
sometimes, strabismus. The action of a full dose was to cause sleep. 
Conium reduces the irritability of the spinal cord, it does not appear 
to interfere with the sensory nerves, and it has no direct action on 
the cerebrum. Harley, on the whole, confirms the results of previous 
obeervers. 
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Veratbxtm yiride and v. albtm. — ^Dr OnlmoDt {Neue* Reper- 
toriumfur Pharmacies 1868, BcL xvii. Heft 3, p. 177) publishes some 
iuterefttiog observations and experiments made on man, dogs, rabbits, 
and frogs, with Yeratrum viride. When small, non-fEital doses were 
given to the lower animalff, the symptoms were localized chiefly in 
the digestive, respiratory, and circulatory systems, and on the gene- 
ral force. In the digestive system, they consisted of nausea, of 
vomiting, which sometimes lasted for twenty hours, and of diarrhcea. 
If doses sufficient to cause death were administered, these symptoms 
occurred in an excessive d^ree, but no signs of inflammation could 
be disoovered. The respirations were powerfully aflected at an early 
stage: they were, sometimes, unequal and irregular; they were, 
sometimes, diminished in number to two or even one in the minute ; 
and, in frogs, they were, sometimes, altogether stopped. The ra- 
pidity of the circulation was soon diminished, the pulse being oflben 
reduced within fifteen minutes by from twenty to forty beats in 
the minute. The effect on the temperature was somewhat less 
marked. It falls two, three, or five d^rees in from an hour and 
a half to two hours, and it may remain at this reduced point as long 
as twenty-four hours. The hyposthenic action is nearly immediately 
produced, and the weakness and sinking of the general force are 
prominent eflects of large doses ; but even when these are sufficient 
to cause death, neither muscular stiflness nor convulsions ever occur. 
The latter symptoms, however, are the special characteristics of the 
action of veratria. For the purpose of comparison, Oulmont ex- 
amined the action of Yeratrum album. He found that it is distin- 
guished from that of Y. viride by the greater violence of ite effects on 
the digestive system, where it always produces inflammatory lesions, 
and by the greater rapidity of its action* Finally, the action of the 
alkaloid veratria, was ijivestigated with the somewhat unexpected 
result^ that it is not the true active principle of veratrum. Some 
Y. yiride was completely freed from the alkaloid, and an ordinary 
dose given to an animal ; the efifects were in all respects the same as 
those of the usual preparations. Oulmont concludes that Yeratrum 
viride is a cardiac poieon analogous to digitalis, from which it is dis- 
tinguiiihed by its extraordinary rapidity of action. This investigation 
is of special interest, as Y. viride has been introduced into the British 
Pharmacopoeia, while, until now, a considerable amount of uncer- 
tainty has existed as to its exact physiological action. 

Saponine is a neutral principle derived from the common soap- 
wort (Saponaria officinalis), from the horse- chestnut (.^^culus hippo- 
castanum), from the com cockle (Agrostemma githago), and from a 
number of other plants. Its physiological action has been lately 
studied by M. Eug. P^likan {Joum. de Pharm. et de Chim, 1867, 
p. 465) with some interesting results. He found that when a small 
dose was introduced into the cellular tissue of a frog's leg, the muscles 
in the immediate neighbourhood became paralysed. When a large 
dose was similarly exhibited, the paralysis became more geiieral and 
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it involved, fii'st, all the voluntary muscles of the body, and afterwai*ds 
the heart. By localized poisoning, he has demonstrated that 8h]jo- 
nine acts on the system by destroying the contractility of muscular 
fibre, and by paralysing the sensory nerven. Its topical application 
was followed by pai-alysis with subsequent rigidity of the muscles, 
and P^likau therefore considers that this local action places it in an 
analogous position to atropia and physostigma, which have both 
special actions on the iris. 

Counter-actions. — Dr B. W. Richardson considers that nitrite 
of amyl is a direct physiological antagonistic to stiychnia {Brit, and 
For. Medico-Chir. Review, Jan. 1868, p. 264). He has amved at this 
conclusion from several experiments on irogs, in which he found 
that the convulsant action of strychnia could he delayed or prevented 
by the previous exhibition of nitrite of amyl, and also completely 
stopped by its exhibition at a late stage of the poisoning. Arnstein 
and Saatschinsky, in a preliminary contribution (CerUralblatt, 1867, 
p. 628), affirm that Calabar bean increases the irritability of the 
cardiac terminations of the vagi, even aft«r their division previous to 
the administration of the poison. On the other hand, atropia is said 
to pai-alyse the cardiac terminations of these nerves. In some ex- 
f>eriments on rabbits and guinea-pigs, Arnstein and Saatschinsky 
fouud that the jiamlysis proflucL-d by atropia could be removed by 
Calabar bean, and that the increased iiTitabity produced by Calabar 
beau could be removed by atropia. 

Vaccine Virus. — M. Chauveau has published an investigation 
{Coniptes Rendns, Paris, 10 F6vrier, 1868) undertaken to determine 
if the activity of vaccine virus resides in all, or in one or more, of 
tlie elements of which it is composed. His method was to test 
experimentally the various elements after they had been isolated 
fn)m each other as completely as possible. This virus is composed 
of, 1st, the serum, an albuminous fluid holding the various soluble 
substances in solution; and 2nd, the solid elements, consisting of 
leucocytes and of elementary granulatioicSy both of which are sus- 
pended in the serum. The leucocytes were separated by diluting the 
virus with 10 times its wei>;ht of distilled water (which does not 
diminish the activity) and allowing the mixture to i*emain at rest 
for 24 hours. By this time, the leucocytes had sul>sided to the lower 
]>ortion. The upper portion, which was entii-ely free from them, 
was found to be as active as the original virus; and, tlierefore, the 
activity does not reside in the leucocytes, Chauveau next obtained 
the serum free from granulations, by a process of difl'usion. He 
})Iaced a little virus in a small test-glass and then {M>ured some 
distilled water into the glass so as to form a layer over the virus, 
with which, by a little care, it was prevented from mixing. In 
aVjkOut 48 hours the top layer was found to contain a proportion of 
all the solnV>le subst;inoes of the serum, while it was entirely free 
from any of the solid elements. When some of this upper layer 
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was tested by inoculatiou it was found to be perfectly inert. The 
serum is not, therefore, virulent, and the activity of the virus muHt 
reside in the elementary grcmiUcUions* A second communication 
(17 Fcvrier) is occupied with an examination of the possible fallacies 
in the processes by which these results were obtained. These are 
most satisfactorily explained, and they need not all be detailed here; 
but one may be referred to as being practically important, namely, 
the effects of dilution in modifying the activity of vaccine virus. 
Chauveau found that dilution of the virus with as much as 15 times 
its weight of distilled water did not diminish the original activity. 
When it was diluted with 50 times, it usuaUly failed when inoculated; 
though, on one occasion, a dilution with 150 times was successful. 
From 15 to 50 times, sometimes failed and sometimes succeeded; 
but the failures were more frequent the greater the dilution. This 
is explained by the greater chance of elementary gramtlationA being 
about the greater the dilution* 
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Physiological Cliemietry, 

Blood. — A. Schmidt (Centralblatt, 1868, No. 3) has obtained 
results which api)ear conclusively to show that oxidation does take 
place within the blood itself. He finds that venous blood con- 
tains substances having the power of permanently retaining a por- 
tion of the oxygen which it absorbs. Blood which was almost 
free from oxygen was brought in contact with a measured volume 
of this gas, and the exact amount of absorption determined. The 
gases of the blood were then removed with the mercurial pump, 
and it was invariably found that less oxygen could be thus removed 
than had been absorbed ; the quantity of oxygen which had been 
retained or used up amounted to from 1*25 to 3*32 volumes for 
every 100 volumes of blood. The author also caused defibrinated 
arterial blood to circulate through the vessels of a kidney which 
had just before been removed from a dog and placed in water of 
the temperature of the body. Under these circumstances the circu- 
lating blood was deprived of its loose oxygen, exhibiting the 
spectrum of reduced haemoglobin, in a period twenty or thirty 
times shorter than was required for the same blood if not made 
to circulate through the kidney. The blood which had thus circu- 
lated possessed, to a high degree, the power of permanently re- 
taining a portion of the oxygen with which it was brought in 
contact. 

A. Schmidt in another paper (Virchow's Arc/iiv, Feb. 1868) 
shows the insufficiency of the metliods of research by which 
Pokrowsky has attempted to disprove the power which the blood 
appears to possess of ozonizing the atmospheric oxygen. As Pokrow- 
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sky had not succeeded in observing the fact which Schmidt first 
discovered, viz. the blueing of guiacum by blood, Schmidt states 
the conditions which must be observed in order to notice this 
beautiful phenomenon. Filtering pa[)er is soaked in tincture of 
guiacum and then hung up until the alcohol haa evr.poratecL When 
such paper is touched with a drop of a solution made by mixing blood 
with about twenty times its volume of water, a blue colouration 
appears at the margins of the drop. 

J. Gwosdew (Archlv, J. Jieic/vert und Du Bois Reymondy 1867, 
p. 635) has exiimined the spectrum of the blood of asphyxiated 
animals, using precautions to prevent the access of oxygen to the 
blood under examination. lu some ca.'tes the bauds of O — Hb had 
completely disappeared and were replaced by the broad band of 
reduced hsemoglobin. In others the bands of O - Hb were exceed- 
ingly faint. 

Preyer (Virchow^a Archive Sept 1867, pp, 125 — 141) confirms 
his previous statements concerning the action of hydrocyanic acid 
and cyanide of potassium in modifying the spectrum of blood. He 
believes that these substances form compounds with reduced hsemo- 
ghibin as well as with the oxidized sul>stauce. He has succeeded 
in obtaining the compound of HON with O — Hb in a ciystalline 
condition, by heating Prussic acid with a solution of hsemoglobin 
at a temperature of 30** C. until a H[)ectrum similar to that of 
i-educed hsemogloliin is observed. The spectrum seen under the 
circumstances is that of the Prussic acid compound. The solution 
in which this change has taken place becomes turbid ; it is filtered 
and the filtrate evajx)rated at a temperature varying between 
10** and 25^0., when crystals are obtained which are isomoi*phous 
with those of O — Hb. Their spectrum is however marked by a 
single broad band, and when distilled with dilute phosphoric acid 
they yield Pi-ussic acid. The Prussic acid compound of haemoglobin 
does not appear to possess the property of ozonizing the atmotspheric 
oxygen. The blood of animali poisoned by Pi-uasic acid does not 
possess the spectrum of the HON compound, but is generally free 
from oxygen, and, like that of asphyxiated animals, exhibits the 
absorption spectrum of reduced hiemoglobin. 

Eulenberg and Vohl (Virchow's Archivy Feb. 1868, p. 161) state 
that when blood confined over mercury is heated to 100°C. a large 
quantity of gas is evolved, which is completely reabsorbed when 
the blood cools. The authors describe an instrument which they 
propose to call blood-gas measurer or Pneumatha^mometer, for the 
purpose of ascertaining the volume of the gases evolved when 
blood is heated to 130^*0. This instrument is a modification of 
Geisslers alcoholometer. Believing apparently that this method of 
reseaix:h is possessed of some value, the authors describe a grossly 
crude method of ascertaining the relative quantities of the resjKJCtive 
gases evolved. They also describe the results of a series of Kui>er- 
ficial experiments on the changes induced in the spectrum by the 
addition of a great variety of different substances to blood. 

28—2 
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N. Ziiutz {CenlrcdhlaUj 1867, No. 34) has discovered that the 
alkalinity of the blood undergoes, immediately after its withdrawal 
from the body, an enormous diminution. The author has made 
a mobt useful discovery which will undoubtetUy be appreciated by 
those who are invchtigating the blood, viz. that the reaction of 
blood may be readily ascci'tained by placing a drop upon litmus 
p:4>er which hsis been soiiked in solutions of chloride or sulphate 
ot sodium. Under these circumstances the colour which the test 
paper assumes at the margin of the drop indicates in a beautifully 
clear manner the reaction of the blood. When a drop of blood 
is ]>laced on te&t paper which has not been treated as Zuntz re- 
coiumends, the red colour completely masks the reaction. Having 
thus found a means of readily and {accurately ascertaining the 
reaction of blood, the author has determined its alkalinity by 
titratiug it with a very weak solution of pliosphoric acid. The 
solution emj)loyed was of such strength that one cubic centimetre 
neutralized 005 grm. of Na, CO,. He found that blood which on 
leaving the body was kept for a veiy short time at the temperature 
of the latt«'r, rapidly became less alkaline. Thus in one experiment 
the alkalinity of the blood of a pig correspou«led to 0*33 gnn. 
of Na, CO, for every 100 C. C of blood. After being digesteil for two 
minutes at the temperature of the body the alkalinity only equuUeil 
that of 0-17 grm. of Na, CO3 for every 100 C. C of blood. 

Bile.— Thudicum (Proc, R S. L. 1867, No. 97, p. 215) has pub- 
lished the results of an investigation on the chemical nature, compo- 
sition, combinations, and metamorphoses of the colouring matters of 
the bile. The first part of the })aper treats of cholophaeine and its 
compounds. To cholophaeine, or as it has also been called bilirubine, 
the author assigns the formula C9H, NO,, which differs considerably 
from that proposed by Staedeler, viz. CigHigNjO,. Cholophaeine 
forms silver, barium, calcium, and zinc salte. A new reaction of 
cholophaeine is described which consists in dissolving the dry powder 
in sulphuric acid. A splendid green substance is produced to which 
the author gives the name of cholothalline, and the formula 0, H„ 
NO^. When treated with nitric acid cholopliaeine also yields a blue 
coloured substance (cholocyanine). The second part of the paper 
treats of biliverdine, which Thudicum obtained by dissolving cholo- 
phaeine in solution of carbonate of potassium and warming it, whilst 
a current of air was passed through it. When the solution has 
become green it was pi-ecipitated by hydrochloric acid. The precipi- 
tated biliverdiae is a non-cryjstHlline, splendidly green substance, 
easily soluble in alcohol, and not possessing any chamcteristic absor|)- 
tion spectrum. It is a product of the oxidation of cholophaeine, 

C, H, NO + 20 = Cg H, NO, + CO,. 

Besides cholophaeine, human bile contains, according to Thudicum, 
another brown colouring matter, bilifuscine, of which he promises 
the description in a future papei*. 
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J. Dogiel {Joum, f. pract. Chem,, li. 298) has found acetic and 
propionic acid in the bile. 

Saliva. — De Luca and Panceri (Oamptes Rendus, 30 Sept. 1867, 
p. 577, and 28 Oct. 1867, p. 712) have analyzed the secretion of the 
salivary glands of Dolium galea, a molhisc inhabiting the Mediterra- 
nean. The salivary glands of this animal are of extraordinary size. 
Thus one specimen of dolium, examined by the authors, which 
weighed 2005 grammes, had salivary glands which weighed 150 
grammes. Boedeker showed that the secretion of the glands con- 
tained free sulphuric acid, and the statement is now fully confirmed 
by De Luca and Panceri, who have found as much as four parts of 
free sulphuric acid in a hundred of the salivary secretion of dolium ! 
The gland substance when brought in contact with the acid secretion 
evolves large quantities of carbonic acid; thus the glands of the 
specimen weighing 2005 gninimes yielded 343 cubic centimetres of 
CO,. The authors have inureover discovered free sulphuric acid in 
the glands of the following Gasteroiwda : Tritonium nodiferuui, 
L. K. ; Tritonium corrugatuiii, L. K. ; Tritonium hirsutum. Fab. 
Col.; Cassis sulcosa, L. K. ; Ciissideria ecliiiiophora, L. K. ; Murex 
trunculus L. : Murex brandaris, L. ; Aplysia cariiclus, Cuv., »fec. The 
authors are prosecuting theii* researches with tho object of discovering 
whether the free sulphuric acid is due to the oxidation of the sulphur 
of matters containing this element (unoxidizod), or whether it is 
produced from the sulphates of sea- water by a process of electrolysis. 

Urine. — Under the term Uroniflanine Dr Thudicum describes 
{Proc, R, S.^ 1867, No. 97, p. 217) a product of the decomposition of 
the yellow colounng matter of urine (urochrome). The atomic 
weight of uromelanine (733) is higher than that of any other pro- 
duct of the decomposition of animid matters. Uromelanine contains 
neither sulphur nor iron. It is, according to Thudicum, probably 
derived from hsemoglobin, though not from hiematiu, than which it 
has a higher molecular weight. 

Lecithin. — Under the name of Lecithin, Dr Diakonow has de- 
scribed {HoppeSeylers Med. Chein. UiUersucJt,. 2 Heft, p. 221. Cen- 
tralblattj 1808, No. 1) a substance which Hoppe Seyler and he 
have sej>arated from the yolk of the egg; this substance is rich in 
phosphorus, and is closely related to protagon. The brain contains 
much lecithin. Li order to obtain lecithin from the bnu'n this organ 
is well broken up and digested with absolute alcohol at a tem{)eratura 
of 40* C. The alcoholic solutionis afterwards cooled to 0*'C, when 
a ]>recii)itiite separates. This precipitate is collected on a filter, 
washed with a little cold absolute alcohol, and treated with ether. 
A portion of the precipitjite dissolves in ether, whilst that portion 
which consists of protagon remains undisturbed. The ethereal solu- 
tion is evaporated and tiie residue left is dissolved in a little absolute 
alcohol heated to 40" C. The alcoholic solution on being cooled to 
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'7*0 or — 10*0, deposits the new substance, lecithin. This sabstance 
is amor[ihous, hygroscopic, cannot be powdered ; when agitated with 
water it forms an emuLdon with it. When burnt on platinum it 
leaves as residue pure phoHf>horic anhydride (?). Diakonow assigns 
to lecithin the formula C^, H„ NPO,+ Aq. When boiled with a solu- 
tion of caustic baryta it is readily decomposed ; a precipitate of stearate 
of barium falls, whilst the supernatant fluid contains glycerophosphate 
of iMirium and neurin (hydrate of ethoxyl-trimethyl-ammonium). 
Theije substances are the sole product of the reaction, 

C, H. PO. + 2 (C^ H« O.) + C, H„ NO, - 3H,0 = C^ H,. NPO.. 

]>cithin is, according to Diakonow, distearylglyceryl-phosphate of 
cthoxyl-trimethyl-ammonium. 

Neurine. — Wuriz (CompUs Rendxis, lxv. Dec. 1867, p. 1015) has 
cfiected the synthesis of neurine by heating in a sealed tube tri- 
methylamine with chlorhydric glycol. As a pr >duct of the reaction 
he obtained crystals of the chloride of ethoxvl-trimethyl-animonium 
(neuriuf), which when decomj)Osed with oxide of silver yielded fi*ee 
neurine. 
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Urea. — Kolbe, at a recent meeting of the Chemical Society, 
stilted that he had succeeded in obtaining urea from carbonate of am- 
nirniium, by heating the latter substance in sealed tubes to the tempe- 
rature at which urea commences to decompose. The details of this 
remarkable synthesis are as yet unpublished. Wanklin and Gamgee 
(Journal of CIiAmical Society y Jan. 1868, ]). 2b) have examined the 
action of permanganate of potash on urea iu strongly alkaliue solu- 
tions. They find that when this substance is heated in sealed tubes 
witli a large excess of alkaline permanganate, it yields nearly the 
whole of its nitrogen as nitrogen gas, whilst with less permanga- 
nate it gives i>art of its nitrogen as gas and })art as nitric acid. 
Mr T. Williams, in a note on the preparation of urea (Journal of the 
Chein. Soc, Feb. 1868), recommends that cyanate of lead should be 
substituted for the cyanate of potash, which has hithei-to been always 
emjiloyed. The former salt can easily be prepared pure, is perfectly 
stable, and when dissolved in water and treated with sulphate of 
ammonium readily furnishes urea. 

Sarcosine — A. Buliginsky (Med. Chem. UiUcrsuch, pp. 255 — 256) 
states that alcoholic solutions of sarcosine yield with chloride of zinc 
a chrystalline pi-ecipitate (C,, Hy NO^ + ZnOl^) which is soluble with 
difficulty in alcohol, but readily in water; the latter character distin- 
guishes it from the compound of chloride of zinc with creatinine. 
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ALBUMiKon) Substances. — ^Professor Schwarzenbacli stated some 
time since {Annal, de Chem, u, Pharm, xzxiii. 125) that platino-cyanide 
of potassium forms with the albuminoid bodies compounds of definite 
composition. The compound with casein yielded 1 1 per cent, of pla- 
tinum, whilst that with albumen yielded 6'6 per cent. Diakonow 
(Med. Chem. Untersiich. 2 Heft, 228) has however repeated the experi- 
ments of Schwarzenbach, and states that the amount of platinum in 
the compounds varies greatly. Schwarzenbach in a more recent 
paper (Zeitschri/t fur Chemie von Beilstein, FiUig, und Huhner) gives 
the result of his analjrses of the compound of platino-cyanide of 
potassium with vitellin, globulin, syntonin, and fibrin. Yitellin con- 
sists, according to this author, of a mixture of casein and albumen, 
and accordingly yields two different platinum compounds, of which 
the one contains about 11 per cent of Pt, the other 5*5. Globulin, 
syntonin, and -fibrin, all form compounds containing 5 '5 per cent, 
of platinum. 



NOTICES OF RECENT DUTCH AND SCANDINAVIAN 
CONTRIBUTIONS TO ANATOMICAL AND PHY- 
SIOLOGICAL SCIKNCE By W. D. Moore, M. D. 
Dub. et Caiitab., M.R.I.A. &c. Ac. 

1. De Ruythmna der Hartsloauen^ door F, C. Bonders, Neder- 
landsch ArcJdef voor Genees- en NcUuurkiindej 1865, p. 139. 

On the Rhythm of the SouncU of the Heart, by F. C. Dondere, 
M.D., F.R.S., Professor of Physiology and Ophthalmology in the 
University of Uti-echt. 

A translation in full will be found in the Dub, Quart* JL of 
Medical iSciencey XLV. 225. The author deduces the following: — 

Corollaries: (1) The cardiac sounds aro distinguished as / and //. 
The distance from the commencement of / to that of // is a, that from 
II to I is A. The period F=a + A, 

(2) The frciiueucy of the pulse being given, the rhythm of the 
sounds of the heart teaches us a and a : jP, that is the absolute and 
the relative dunvtion of the active part of the CAnlijic periocL 

(3) The rhythm of the sounds of the heai-t can be imitated by 
movement of the hand and so be registered. 

(4) The accuracy of this method, tested by the imitation of a self- 
registering rh3rthm, has been shown to be satisfactory. The probable 
error is very slight ; the personal error is variable with the values of 
J' and a : F. 

(5) In the state of rest a amounts usually to from 0*309 to 0*327 
of a second, and continues tolerably equal, with different values of F, 

(6) In this we have a proof, that a, the duration of the active 
working of the heart, has a certain independence. 

(7) a : P is, in the state of rest, the greater, the shorter the 
periods are; in young persons a : /^ = 404 to O-'IS^, average 0*'428. 

(8) With increased frequency of the pulsations in consequence of 
work (rapid ascent of stairs), a on the contrary oflen diminishes more 
quickly than P, and a : F therefore becomes less, the less F is. 

(0) A few minutes after work is performed, the cardiac periods 
usually become, with strong and quick respiration, temporarily veiy 
long, but a continues in general shoi*t, so tliat then a : F in less than 
ever. The independence of a is thus again demonstrated. 

(10) In the standing posture a becomes perhaps relatively some- 
what greater, but absolutely considerably less than in the sitting. 

2. Ovei' ds Uiteinden der Snmakzenuioen in de Tong van den 
Kikvarsc/i, door Th, W, Ungelmami, Assistent bij het physiologisch 
hibonUorium te UiredU, Nulcrlandfc/t Archinf, 18()7. On the Ter- 
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minatious of the Gustatory Nerves in the Tongue of the Frog, by 
Th. W. Engelmaup, Assistant in the Physiological Laboratory at 
Utrecht 

Tliree kinds of cells are described : * cup-cells,' * cylinder-cells,' and 
* fork-cells,' as entering into the epithelium covering the circular terminal 
surface of the papilla. The tirst two he considers to be only epithelial 
cells of peculiar construction, the * fork-cells ' he believes to be the ex- 
tremities of the Gustatoiy Nerves. According to him the connective 
tissue in the papilla consists of an under portion of loose, and an upj»er 
[)ortion of dense tissue. The former contains the blood-vessels, the 
terminations of the muscular fibres, and the darkly defined nerve- 
tubes. The upper part, which he calls the nerve-cushicm, contains 
an amazing number of extremely delicate, pale nerve fibres, forming a 
deliciite nervous network, whence very numerous, extremely fine 
branches ascend in a tolerably straight direction to the free upj>er 
surface of the nerve-cushion. The continiiations in the epithelium 
of these branches, which perforate the nerve-cushion, are the central 
outninners of the fork-cells. He has not, however, succeeded in 
absolutely demonstrating this arrangement, but only establishcil 
it« extreme probability. "We see," he says, "delicate, pale nerve 
fibres reach in very many ]>oints the sui-face of the nerve-cushion; we 
see from this surface equally delicate, extremely numerous fibres, 
having the same properties as pale nen^e fibres, issuing and continued 
dii-ectly into the substance of the fork-cells. If we now assume the 
existence of a connexion between the former fibres and these latter, 
we do only what is necessary : we assume what is by far the most 
pi-obable." 

3. Tlie Nederlandad^ Archie/ voor Genees- en NcUuurkunde for 
liSG7 (Deel III, I« en 2" Afieveringen). Dr MacGillavry dn the 
influence of the Nervus Vagus on the respiratory movements {De 
iuvloed van den nervus vagus op de Adendudingsbewegingen). Dr 
MacGillavry's experiments were made ujK)n rabbits, and he deduces 
the following pro|K>8itions : — 

(1) The constancy of the quantity of air (capacity of respiration) 
after division of both vagi, in a rabbit, does not prove that the 
activity of the respiratory centre has continued as great, and it conse- 
queutly proves nothiug agaiost a refiex action of the vagus on the 
muscles of inspiration. 

(2) When through electrical stimulation of the central extremity 
of the viigus during artificial respiration contraction of the diaphragm 
i : produced, this contraction proves that the supply of oxygen is 
insufiicient to cause complete apncea. 

(3) The negative results of vagus-irritation during com])lete 
npncBii ai-e much more probably explained by denying to the respira- 
tory centi*e during this condition all possibility of action, than by 
ignoring the reflex [wwer of the vagus. 
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(4) Tbe yagiis prevents complete paralysis of the respiratory 
centre during the chloroformisation of rabbits, and it effects this bj 
exciting reflex inspirations. 

(5) It its very possible, and even rather probable, that hfiemoglobu- 
line not combined with oxygen, dissolved in the blood-plasma, is the 
principle which produces in the respiratory centre by oxidation the 
necessary chemical energy. 

4. Bijdragen tot de kennis van het mechanisme van '< lidiaam^ 
doer W. Koster, Contributions to our Knowledge of the Mechanism 
of the Body, by W. Koster. 

I. Pressure cf the Atmosphere upon the Hip Joint, 

The following are some of the conclusions : — 

''(1) The hermetical locking of the head of the thigh-bone within 
the acetabulum causes that, as Weber has shown, we should, without 
musctdar action in that joint be able to carry about 14 kilogrammes 
[nearly 31 lbs. avoirdupois]. 

(2) On strong extension of the thigh the Zona Orbicularis 
Weberi bears, without the influence of the atmospheric pressure, the 
same and a still greater weight. From the physical experiments and 
the correct reasonings of Hose, it follows however : 

(3) That during life the muscular tension and the adliesion of 
the surfaces of the acetabulum and the head of the femur in apposi- 
tion carry the inferior extremities, so that the effect of the atmospheric 
pressure does not in this case come into account." 

II. The. rotation of the head in tJie atlarUico-occipital articulalion 
" The rotation to one side may be approximately stated at 75*, 

about y- taking place between the atlas and the occipital bone, 

-— — — between the dentata and atlas, and ttv — ttv between the other 

cervical vertebrae. Schroeder van der Kolk correctly remarked, that 
this distribution of the rotation over the different vertebne must 
certainly l)e important in promoting the uniform extension of the 
vertebral arteries, and in preventing its being excessive in any one 
place." 

5. The same Journal contains also the following ai*ticles : — 
(1) A. Tem6 van der Heul, the Influence of the respiratory phases 
on the Duration of the Cardiac Periods. (2) T. Place, the Wave of 
Contraction of the Voluntary Muscles. (3) J. G. van der Lith, on 
the Descent of the Testicles. (4) Th. W. Engelmann, on Ciliary 
Movement. 
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ON THE SEAT OF IRRITATION IN THE MUSCULAR 
FIBRE ON THE CLOSING AND OPENING OF A 
CONSTANT GALVANIC CURRENT. By Tb. W. Engel- 
MANN, Assistant in the Physiological Laboratory at Utrecht. 
Translated from the Nederlandsch Archie/ voor Natuur- en 
Geneeskunde, D. iii. 1867. 

• « 

Pfluoeb has shown, that on the closing and opening of a constant 
galvanic current, the irritation is produced, not at all points of the 
intrapolar part of the nerve, but only at the poles. The law runs 
thus : the nerve is irritated by the occurrence of katelectrotonus and 
the disappearance of anelectrotonus. The question was, whether in 
the muscular fibre too the irritation takes place on closing of the 
current only at the negative pole, on opening only at the positive. 
On this point experiments have been made by von Bezold and Aeby. 
Von Bezold came to the conclusion that the law established by 
Pfluger for the nerve is applicable also to the muscular libra Aeby, 
on the contrary, asserts that the irritation both on closing and on 
opening of the current takes place at all points of the intrapolar part 
of the muscle. 

These opposite results were deduced from experiments performed 
by methods differing but slightly from each other. Von Bezold 
determined the time which the wave of contraction required for 
propagation from a directly stimulated |X)rtion of muscle to a more 
distant part of the same muscle. The moment when the contraction 
wave arrived there was recorded by the muscular fibre itself, with a 
lever raised by the shortening, upon the blackened rotating cylinder of 
the myographion of Helmholtz. The moment of closing or opening of 
the galvanic current was registered on the same cylinder. Now when 
the irritation with closing of the current took place at the cathode, 
with opening at the anode, the registering portion of muscle must 
contract earlier, as the cathode was further from it than the anode, 
and indeed as much earlier as the irritation required for transmission 
through the intrapolar })ortion of muscle.. If, on the contrary, the 
muscle were simultaneously irritated at all parts of the intrapolar 
portion, a similar time must elapse on closing and on opening, between 
iriitation and contraction, independently of the direction of the 
cuiTent Von Bezold found the former; Aeby, who made the lever 
register not the shortening but the thickening of the muscle, observed 
the latter. 

I am in a condition to communicate an experiment which in a 
simple manner solves the question. 

The sartorius muscle of a frog was cleanly prepared, cut off, and 
suspended by means of a clamp at the upi>er end If we now place, 
a few millimetres beneath the clamp, one electrode on the right, and 
the second on the left sharp edge of the muscle, the free end of 
the muscle is drawn to the side of the cathode on closing the current, 
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and to the side of the anode on oj)ening it, because in the former case 
only those fibres of the muscle on the side in contact with the cathode 
contract, while in the latter case only those on the side in contact 
with the anode are thrown into action. 

The exj>eriment may be performed in another manner. The 
muscle is divided by a cut, terminating a few millimetres beneath tbe 
clamp, into two longitudinal halves, these being held apart by means, 
for example, of a glass rod, on which the muscle rests like a rider. 
On now closing the current only the half situated on the side of the 
cathode contracts, on opening it only that situated on the side of the 
anode. If we now change, by means of a swing, the direction of the 
current, the closing and opening contractions also change place. In- 
stead of the sartoriiis we may take other muscles, whose fibres run 
parallel through their whole length. 

The placing of the electrodes has great influence on the success 
of the experiment. It is true tliat we may, even when the electrodes 
are by chance applied successfully to the muscle, remark, tliat the ulosins; 
conti-action gives to the latter a direction different fix)m that given 
by the opening contraction; but a satisfactory result is obtainable 
only with a definite position of the electrodea This is in most cases 
soon found, if we only take care that the electrodes reach merely w 
the shaip edge of the muscle, and touch its broad anterior or posterior 
surface as little as possible. In the second place, the intensity of the 
galvanic current, at least in muscles oi great iiritability, must not be 
too great. I generally employed one cell of Danieirs, the current of 
^hlch could at pleasui'e be still further weakened by means of a 
rheochord. With a feeble current we sometimes obtain, with a 
definite position of the electrodes, only the opening contraction, and 
on inverting the current the closing contraction on the same side. 
If we then displace a little the electrode lying on the other side, 
closing contraction is again produced on the one, and opening con- 
tiuction on the other side of the muscle. This is satisfactorily 
explained by the fact, that of the superficial muscular fibres some 
lose their irritability earlier, others later. If now the one electrode 
touch a group of muscular fibres, which have already lost their 
irritability, while the fibres situated at the other electrode have 
still retained theirs, only the latter contract, and it depends upon 
the direction of the current whether this takes place with its closing 
or its opening. 

The experiments succeed as well with normal muscles as with 
those poisoned with curare. They j^rove that the inntation in the 
muscular fibre on closing of a constant galvanic current takes place 
at the negative, on opening at the positive pole. We possess, at 
the same time, in our preparation a physiological rheoscope, which, 
as well as the magnetic needle, is capable of indicating not only 
the presence, but also the direction of a magnetic current. 
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ON THE CAT OF THE ANCIENT GREEKS. Note by Pko- 

FESSOR ROLLESTON. OxFORD, A]>rU 16, 1868. 

In a book, with the existeuce of which I became acquainted a fe^ 
days ago by a refeieuce in Aubort and Wimmer*8 new edition of 
Aristotle's Historia Animaliuin^ and which, through the kindness of 
Mr Sclater, I have had put into my hands this day, I have come 
upon certain statements which confirm not only certain of tlie con- 
clusions, but also certain of the conjectures put forward by me in the 
Journal of AtKUomy aiid Phytdology^ Nov. 1867. This book is Dr 
Erhnrd's Fauna dtr Cycladen, Leipzig, 1858. From it I learn that 
the Mustda Foina, the White Breasted Martin, the animal which iu 
my paper I strove to sliow was the domestic mouse-killer of the an- 
cient Greeks, is common now iu all the Cyclad&s, and in some of 
them actually has the old Greek name, ucnSf at the present day. The 
Polecat, Afustela FtUorius, and the Ferret are not members of this 
Fauna; neither could Dr Erhard find the Genet there. I will not 
trespass upon your space, which I fear miist be already overfilled, by 
pointing out the bearing of these statements upon those advanced by 
me in your last number. But I will take this opportunity of saying 
that Dr Erhard*s little volume deserves to be better known than it is 
at present in England. Besides giving us an excellent example and 
a " simple case" for the study of the rationale of the Distribution of 
Species, it teaches us the very important, and not a little needed les- 
son of caution, in receiving Catalogues of indigenous animals of any 
area, however small and accessible, as being necessarily exhaustive. 
Though the vegetation of the Cycladea is (p. 7) of such a character 
that a hare can hardly hide itself from the eye of the eagle, and 
though at first Dr Erhard was (p. 8) inclined to think their mamma- 
lian Fauna was as exclusively Adullaniite as that of a coral island, 
he has, after an investigation of several years^ given us a list of no 
less than sixteen land mammals, amongst which there is one new and 
previously uudescribed species, the jEgocerus Fictua, the Ibex of the 
Cyclades. The very general distribution of the Rabbit, which in its 
wild state here is as large as the Hare or larger, goes some way to- 
wards showing that it was indigenous in the area of the Cyclades, as 
it is supposed to have been in the Balearic islands, Lefoi*e it was 
broken up into an Archipelago. But at the same time it ia the 
harder to understand how Aristotle and how the Greek gourmets 
who, t(0FT€9 Iv iracn Xaywoi?, must have known how different a rab- 
bit's flesh was from a hare's, if they had ever esiton it, could have 
failed to distinguish the one ani nal fi-om the other, the rabbit being 
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now most abundant there, and having made the My cones, so often 
mentioned by these ancients, into a honey-comb with their burrows. 
But in their days these islands were richer in population, an occa- 
sional massacre of Melians having been as nothing to the constant 
operation of Turkish bai'barism; and if, as I have stiiven to show, 
this larger population had in domestication, house by house, such an 
enemy of the Rabbit as the Marten is, we have some sort of an ex- 
planation of the absence of the mention by them of an animal as 
existing in the Cyclades in classic, which must all but certainly have 
existed there in geological, as it does also in our own times. The 
islands, I may add, were probably or certainly, better wooded then 
than now ; and trees favour the multiplication of the rabbit less than 
they do that of its many and vanous enemies. 

2. In my paper I said at p. 58, " In the East the Felis took both 
the name and the work of the lival it supplanted.'' It is possible 
that I should have been light in making this statement more exten- 
sive, and in saying that the Cat of the Egyptians took not only the ' 
name yaA.17, but also the name Iktl^ of its predecessor in the Greek 
house. For I find from a passage of Tzetzes, ChU, v. 8, quoted by 
Bi>chart, I/ierozoican, i. 986, 57, that this authority, if so we may 
call him, called the alKavpoq by the name of lktk. The passage from 
Bochart runs thus. *^ In Hesychio voce ktiSco, icrw cori ^wov o/xoior 
yaX^, viverra est animal feli simile. Frainde putavU Tzetzes esse 
felis speciem, quod his verbis diserte asserit Chiliadis quinti capite 
octavo, 

tKTts 8c ^<poi/ KoX avro rcXcr (1. -JrcXct) 6pvi66<f>ayny 
\€p(Talov KoX TCTpaTTOW /xcv, o alKovpov xoXovficv.'* 

But I am inclined, as I think Bochai-t was also, to consider 
these lines to be so worthy of their author as to be unworthy of any 
attention from us. And it is interesting to note that, in a Basle 
edition, of the year 1546, of Tzetzes' works, the first and, to the 
credit of human nature it should be added, also, up to 1826, the last 
independent edition of this portion of his works, some of which, hap- 
pily, still remain unprinted, there stands opposite these lines the 
following Latin note: Alii mtistelam rusticam sen viverram. 

3. If I understated my case in this instance, I overstated it in 
another, when I said (p. 60) that the Cat will never take to buiTOws 
in the way of refuge. I have already said, in this paper, that in 
drawing up Catalogues and making up Faunae, it is wise and well to 
avoid universal negatives. lb would have been well if I had had this 
precept bef(»re my eyes in a more geueiulized form when I wrote my 
last paper; for I have since been informed by two good observers, 
that tbey have each of them known a cat take to Troglodytism. In 
neither of these cases, however, did the animal profit much by doing 
what it could not have been expected to do. 

-4. At page 57 of my paper, the word mark should have been 
mask. 
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PROFESSOR HUXLEY'S HUNTERIAN LECTURES. 

ROFEssoR Huxley's sixth course of Hunterian Lectures has been 
3voted to a general review of the Invertebrata, and he has given 
1 admirable resume of all the latest rasearches which have been 
krried on in that very wide field. He has not, however, foimd that 
Ten. the most recent discoveries render necessary important modifica- 
ons in that system of classification which he has been in the habit of 
uploying for years past in his lectures at the School of Mines. He 
ill reckons the Annuloida as a group distinct from all the higher 
jinulose animals; and containing together with the Rotifera and 
solecida, the Echinodermata also. The Gephyrea are still separated 
om the last-named group, and constitute a division of the Annelida, 
he Mollusca and MoUiiscoida form the other primary divisions, the 
tier containing the Ascidioida, Brachiopcda and Polyzoa. The 
ifusoria (with wliich are associated Noctiluca and Acineta), are 
iparated from the rest of the Protozoa, which last embraces only the 
Lonerozoa, Protoplasta, Radiolaria and Spongida. 

The lecturer opposed the proposition of Professor Haeckel of 
ana to form an intermediate Regnum protisticum between animals 
id plants; referring his Diatomea and Flagellata to the vegetable 
orld, and retaining amongst animals the other groups of Haeckel's 
Ltermediate kingdom. 

The remarkable form Protogenea, discovered by the last-named 
rofessor, the structure of which is less complex than that of a 
uman colourless blood-coipuscle, was brought forward as a striking 
Lstance of the absurdity of that opinion which attributes such won- 
3rful powers to ** a nucleus," and as showing that organization is a 
roduct of life. 

Professor Huxley dwelt much upon the Scolecida, especially the 
uusitic groups. 

Among the more novel or strange forms, may be mentioned the 
'Ukarzia of Dr Cobbold, a very dangerous Trematode happily confined 
» Africa. It is one of the greatest causes of disease in the Valley of 
le Nile; half the population being more or less injured by it It 
ifests tlie great blood-vessels, where it may attain the length of lialf 
1 inch. The female is much smaller than the male, and lies per- 
3tually embraced in the concave side of the body of her spouse. 

The Nematoid worms were very carefully described, and a hearty 
ibute paid to the excellent labours of Dr Bastian on that class. 

The Professor now unites with it those forms which were for- 
lerly held to constitute a distinct group — the Gordiacea. 

There is a very peculiar Nematoid named Spherularia, which has 
9en investigated by Sir John Lubbock. Its nature is not yet 
Loroughly made out, but it appears probable that the genital sack 
: the anioial comes to suffer an extreme prolapsus, and that it then 
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attains a size utterly out of all pro}X)rtion to the rest of the animal 
In Ascaris Nigrovenoaa^ which inhabits tlie huig of the frog, a real 
" alternation of genei-ations " seems to take place ; two different modes 
of sexual reproduction appearing to occur alternately — a condition an 
yet utterly unparalleled. 

In describing the anatomy of the Lobster as a type of the 
Arthi^opoda, the lecturer detailed the interesting series of problems 
which have of late arisen as to the homologies between the structure 
of the arthropod eye and the vertebi*ate retina, and he thought it not 
improbable that this homology would be found to be complete. It 
will be so if the optic nerve fibres of the Arthropods can be demon- 
strated to ascend to, and to be connected with, the distal ends of 
the optic rods. 

Amongst the Crustacea were noticed those very aberrant Cirripeda, 
the Rhizocephala. These are parasitic on the soft abdomen of the 
hermit-crab, and have the appearance of small tumours. There are no 
appendages, there is no heart ; and it is doubtful if there is even an 
alimentary canal ; wliile the body is attached to its host by a process 
which branches out into the substance of the latter. The true nature 
of these creatures could never have been even suspected but for their 
process of development. The larva is at first active with three pairs 
of locomotive appendages. Having attained its hold on a hermit-crab, 
it thrusts into tlie body of the latter its antennaiy organs; then these 
grow out in an arborescent manner in the crab, while the animal loses 
its other appendages, and assumes the adult condition. 

The genus Limulus is now associated by Professor Huxley with 
Pterygotus, &c., in the group Meroatomata, The Trilobites were 
declared to present obvious resemblances to Limulus, to Serolis, and 
to Saphirina, and the general genetic relations of the groups of 
Crustacea were traced fix>m some ancient Nauplius form through the 
Copepoda to the Branchiopoda on one side, and to the Mei'ostomata 
on the other. 

The greatest novelty in the class Tnaecta was the mode of repro- 
duction in a certain dipterous insect discovered by Nicholas Wagner. 
In this Hassian Fly the lai'\'^a gives rise by internal gemmation to 
other larv^ae, and each of these again to others. In another dipterous 
insect (the common flesh-fly) a great pai't of the larva liquefies, while 
small masses of formative tissue attached to the tracheae, and called 
" imaginal disks," give rise respectively to legs, wings, eyes, <kc., and 
together build up the ultimate form of the adult by their growth and 
mutual approximation. No s-uch process is known to occur in any 
other group. 

As to the gpueral affinities of the different sections of the Inver- 
tebi-ata, the latter were stated to form two series diverging upwar<is 
from the lowly Monerozoa. One line is very continuous, namely, that 
which leads up through other forms of Protozoa to the Infusoria, and 
thence by the Rotifera to other Annuloida, and finally to the 
Annulatti and Arthropoda. The second line is much more inter- 
rupted; the Monerozoa and Spongida being 8ei»arat3d by a wide 
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interval from the Ccelenterata. The last group, however, being once 
gained, the ronte is comparatively easy thence to the MoUuscoiday 
and from the latter to the MoUusca. 

The ultimate goal and final end of all zoological classification is 
the ari'angeraent of the various gruu])S accoi*ding to their true genetic 
relations. This, however, is now and will long be quite impossible ; 
classification as yet being almost wholly confined to the logical 
method, and to the method of gradations. 

The Hunterian Lectures were this year very largely attended, 
and the numl)er of students who availed themselves of this valu- 
able op])oi*tunity of gaining zoological knowledge was, we believe, 
unprecxnleuted. 
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Calabar bean, 186 

Hermaphrodism, 401 

Hernia, congenital, abdominal, 402 

Herzen, the brain, 187 
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Herzenstein, innervfttion of lachrymal 

gland, 413 
Heal, van der, influence of reap, on 

cardiac action, 434 
Heuzinga, the blood. 178 
Hip-joint, atmospheric pressure on, 

434 
Hoeven, van der, blood-discs of Meno- 

branchus, 199 ; skeleton of Dromas 

Ardeola, 402 
Holm, chemistry of snpra renal cap- 
sules, 179 
Homology, occiput, atlas and axin, 165 ; 
flexors of vert, limb, 283 ; muscles, 
298, 304, 308, 314 ; limbs, 404 
Hoppe-Seyler, the blood, 178 ; pmssio 

acid, 420 
Horse's foot, organisation of, 402 
Hulke, Mr, retina of porpoise, 19 
Humphry, Prof., rickety dwarf, 42; 
myology of Orycteropus and Phoca, 

290 
Huntemiiller, abnormal junction of 

ribs, 176 
Huxley, Prof., on Crania, 253 ; Hunter- 
ian lectures, 376, 439; Archaiopteryx, 
402 ; classification of birds, 390 



Jones, W., caudal heart of eel, 405 
Jolyet, on Quinia, 185; nerves of 
oesophagus, 192 



K. 

Eehrer, influence of vagus on bladder, 
192 

Kidney, abnormal position, 174 ; horse- 
shoe, 398 ; tnbuli urinifcri, 398 

Kitten, monstrous, 366 

Klebs, blood-cupuscles of child, 168 

Kolbe, synthesis of urea, 430 

Kblliker, bile-ducts 161 ; polypary of 
Tubipora, 405 ; polymorphism of An- 
thozoa, 405 

Korber, the blood, 178 

Koschlakoff, the blood, 178 

Koster, morphology of occiput, atlas 
and axis, 165 ; mechanism of body, 
434 ' 

Krause, the retina, 169; die ncrven- 
varietaten, 386; die anatomic des 
kaninchens, 386; on varieties of 
arteries and veins, 388 

Kuehue, digestion of proteids, 158 



I. 

Infusoria, action of antiseptics on, 186 ; 
origin of, 415 

Innominate veins opening separately 
into heart, 13 

Insectivora, osteology of, 117 

Intermaxillaiy bones in man, 892 

Interosseal muscles, Prof. Humphiy 
on, 305 

Intestine, misplaced, 13, 18 ; develop- 
ment of, 13 

Iris, structure of, 399 



J. 

Jaw, lower, absence of, 176 
Jensens, congenital abd. hernia, 401 



L. 

Laborde, bromide of potassium, 182 
Lachrymal gland, innervation of, 413 
Lang, alloxan in urine, 180 
Langhans, the ovary, 175 
LankeHter, Mr E. Ray, spectroscopic 

obs. on animal substances, 114 ; the 

limpet, 406 
Larchcr, inter-maxillaries in man, 392 
Lecithin, Diakonow on, 429 
Legrofl, erectile tissue, 397 
Letzerich, goblet-cells, 173, 174 
Leucin, presence in tissues, 180 
Lichtbein, influence of sp. cord on 

liver, 414 
Lith, van der, descent of testis, 434 
liiver, in vertebrates, 398; influence 

of sp. cord on, 414 
Lortet, bUxwl-current in arteries, 411 
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Lov6ii, effects of nerves on arteries, 

194 
Loy6n, influence of nerve's on cerebral 

vessels, 412 
Lung, congenital defect of one, 176 
Lnschka, adenoid tissue of pharynx, 

898 



M. 

Macalister, Dr, the coronoid portion of 
])ronator teres, 8; abnormities in 
upper limb, 166 ; gall-bladder, 172 ; 
homologies of the flexorK of vertebrate 
limb, 283 ; anatomy of globio-cepha- 
lus, 405 

MacGillavry, influence of vagus on re- 
spiration, 433 

Macula acoustica, 170 

Magnam and Hayem, neuroglia, 394 

Mammary gland in male, 174 

Marey, dn mouvement dans les fonc- 
tions de la vie, 383 

Marshall, outlines of Physiology, 387 

Marsupials, dentition of, 174 

Martin-Damourette and Pelvet, action 
of bromide of potassium, 418 

Matteucci, eleotrotonns, 189 

Mauchle, term, of nerves in conjunc- 
tiva, 400 

Mcintosh, structure of monstrous kit- 
ten, 366 

Median nerve, division of, 412 

Meissner, effect of division of flfth 
nerve upon eyes, 191 

Menobranchus, blood-discs in, 199 

m 

Merkel, variety in pectoralis, 166; 
struct, of thA iris, 399 

Mesocolon, developcment of, 201 

Methylene, bichloride of, 419 

Metsohiukow, developcment of blood- 
corpuscles, 397 

Meyer, Prof. H., spongy tissue of bones, 
392 

Mitra, muscular tissue, 167 

Mivart, osteology of insectivora, 117; 
appendicular skeleton of . Simia, 
403 ; skeleton of limbs of primates, 



403 ; skull of IndriB Diadema, 401 ; 
myology of iguana, 405 
Mole, dentition of, 164 
Monstrous kitten, 366 
Montegazza, effect of guarana, 421 
Moore, Dr W., reports, Dutch, &e. 195, 

432 
Moore on crj'stals from brain, 180 
Moreno y Malz, effects of coca, 420 
Morphia, action of, 237 
Morphology of arthropods, 80 
Morphology of occiput, atlas, and axis, 

165 
Moura on deglutition, 193 
Murray, Dr W., osmosis and digestion, 

272 
Milller, G. F., struct, of cornea, 400 
Muscles of alligator, 26, 405; igua- 
na, 405 ; viverra civetta, 207 ; oryo- 
teropus and phoca, 290 ; human, 
Tomblom on, 165 ; chemistiy of, 179 ; 
supernumerary obliquus oculi, 245; 
homologies of flexors of vert, limb, 
283 ; interossei. Prof. Humphry on, 
805 ; varieties, 165, 166, 199, 892 ; 
contraction, 884 ; tetanos, 885 ; wave 
of, 434; nerves of, 395; production 
of heat during rigor, 416 
Muscular fibre, development, 167; 
structure 167 ; force, origin of, 181 ; 
gases in different states, 179; seat 
of irritation. in closing and opening a 
galvanic current, 435 
Musculus tran^jversalis cervids medius, 
165; epitrochlo-anconeuB, 166; rec- 
tus thoracis, 392 ; supracostal, 394 ; 
ciliaris, 399 
Mustola foina. Prof. Kolleston on, 47 
Myeline, nature of, 180 

N. 

Nawrocki, the blood, 177 

Nerve ganglia, structure, 167 ; cells, 395 
— fifth, di\nsion of effect on eye, 
191 ; function of buccal branch, 325 

Nerves, division of effects of^ 191, 192, 
412 ; dilating vessels, 190; of penis, 
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415; of atcros, 889; of taste, 414; 
oiccitability and conductability, 1112 ; 
eflectH ou arteries, 190, 194; on 
cerebral vessels 886, 394, 412; of 
parotid, 192, 413; of lachrymal gland, 
413; Torieties, 199; sympathetic 
and intercostal, 168 ; termination in 
papilla) of tongae, 168; in conjunc- 
tiva, 400; termination of motor 
nerves, 395 

Nerve-roots, spinal, infl. of post, on 
irritability of ant, 412 

Nerv'i nervorum, 394 

Nervous conduction, rate of, 190 

Neubauer, chemistry of the tissues, 180 

Noumann, action of eleotr. ou corpus- 
cles, 193 

Neurin, composition of, 180; synthe- 
sis, 430 

Neuroglia, 394, 896 

Nutrition, Beole on, 192 

Newton, Prof., classification of birds, 
890 

N^ton, atrophy of testes, 192 

Nicotia, action of, 289 

Nitzsch, pteiylography, 390; do avium 
art.-carot. int., 890 

Nothnagel, cause of epileptic convul- 
sions, 412 

O. 

Obliquus ooub', supemumeraxy, 245 

Obolensky, effect of division of sper- 
matic nerve on testis, 192 

OdeniuB, macula aooustica, 170; pa- 
thology of the ear, 194 

Oeffinger, goblet-cells, 174; variety in 
arteries of forearm, 168 

CEsophaguB, nerves of, 192 

Ogle, Dr W., on atropia, 186 

OnimuB, reflex movements, 192 ; in- 
fluence of electric currents on mus- 
cular fibre, heart, &'c., 407, 418 ; and 
Legros on action of chloroform on 
heart, 418 

Opium alkaloids, action of, 422 

OryctcropUH, myology of, 290 

Osmosis, relation to digestion, 272 



Osteology of inseetivora, 117; birds, 

391 
Oulmont, action of veratrum, 424 

Ovary, human, Langhans on, 175 
Ovxun in Gastorosteus, 176 ; in osseous 

fishes, 400 
Oxygen, action of, 188 



P. 

Pancreas, digestion of proteids by, 158 
Parker, the shoulder-girdle, 374 
Parkes, muscular force, 181 
Parotid, innervation of, 192, 413 
Parturition, expulsive force in, 415 
Patagonians, crania of, 253 
Patella, Lankester on, 406 
Pelikan, action of saponine, 424 
Penis, dilatation of vessels, 415 
Peremesohko, thyroid glands, 170; pi- 

tuitaiy body, 171 
Peritoneum, abnormal arrangement of, 

201 
Perivascular spaces, 897 
Pettenkofer and Yoit, respiration, 181 
Pettigrew, Dr, muscular fibres of 

stomach, 167 
Pfittger, the blood, 177 
Pharynx, adenoid tissue of, 898 
Phooa, myology ot, 290 
Phosphorus, action of, 188 
Pilot whale, Prof. Turner on, 66 
Pineal gland, structure of, 398 
Pituitaiy body, structure of, 171, 898 
Place, wave of contraction of muscles, 

434 
Pneumathiemometer, 427 
Pofoff, the blood, 178 
Polymorphism of Anthosoa, 405 
Porpoise, retina of, 19 
Pregnancy, physiology of, 886 
Preyer, tlie blood, 177, 178; effects 

of prussio acid, 420; of hydrocyanic 

acid, 427 
Pribram, partial epispadias, 401 
Primates, skeleton of limbs, 403 
Prompt, contraction of frog*s heart, 

407 
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Pronator radii teres, Macalister on, 8 
Proteida, digestion of, 158 
Pnusak, bile and urine, 180 
PruBsic aoid, effect of, 420 
Psychical processes, time required for, 

198 
Pulse, dicrotism, &c. 382 ; influence of 

loss of blood on frequency of, 409 



Q. 

Quinia sulphate, action of, 185 



p. 



Babbit, anatomy of, 386 

Radius, rudimentary, 392 

Badziewsky, leucin and tyrosin, 180 

Banke, chloroform, &c., 184; spinal 
cord, 188 

Bansom, oTum of gasterosteus, 176; 
of osseous fishes, 400 

Batjen, defect of one lung, 176 

Bawdon, lateral hermaphroditism, 401 

Bespiration, physiology of, 181; in- 
fluence of vagus on, 432; influence 
on cardiac action, 434 

Betina, Max Schultze on, 168, 899; 
Erause and Hasse on, 169, 399; of 
porpoise, 19; blinding by sunlight, 
415 

B(hrellout, division of median nerve, 
412 

Beymond, du Bois, animal electricity, 
417 

Bhynchocephalus, anat. of, 403 

Bibs, abnormal junction of, 176; cer- 
vical in dog, 402 

Bickety dwarf, 42 

Bichardson, Dr, bichloride of methy- 
lene, 419; antagonism of nitrite of 
amyl to strychnia, 425 
Bichet, division of median nerve, 412 
Bindowsky, tubuli uriuiferi, 398 
Boberts, Dr, supracostal muscle, 394 ; 
horse-shoe kidney, 398 



Bolleston, ProL, domestia eats andeDt 
and modem, 47; eat of andent 
Greeks, 437 ; blood corpuscles, 168 

BUdinger, sympathetic and intercostal 
nerves, 168; eustachian tube and 
membranous labyrinth, 400 

Buminant stomach, developmeoi of, 
323 ; three-toed, 109 

Butherford, Dr, eleotiotoniia, 87; re- 
ports on physiology, 177, 407 



S. 



Sachs, goblet-cells, 174 
Salamander poison, action of, 187 
Salkawski, the cilio-spinal centre, 188 
Saliva of mollusks, 429 
Sanderson, the sphygmograph, 381 
Saponine, action of, 424 
Sappey, nervi nervorum, 394 
Sarcolactio acid in urine, 188 
Sarcolemma, Winkler on, 167 
Sarcosine, reactions of, 430 
Sastschinsky, Calabar bean and atropia, 

425 
Schiff, effect of division of fifth nerve 
on eye, 191; excitability and con- 
ductability of nerves, 192; mecha- 
nism of vomiting, 413 ; on the nerves 
of taste, 414 
Schiffer, production of heat during 

rigor of muscle, 416 
Schmidt, oxidation of blood, 426 
Schultze, Max, the retina, 168, 399 

F. E. epithelium in fishes, 172; 

flexor tendons of foot, 166; ciliaiy 
muscle, 399 
Schiiltzen, the urine, 180,188; aroma- 
tic acids, 420 
Schunmier, the chymograph, 193 
Schwarzenbach, albuminoid sub- 
stances, 431 
Secretions, chemistry of, 180 
Senile changes in bones, 45 
Sensitive plants, movements of, 417 
Sertoli, coccygeal body, 897 
Shocnbein, effects of prossic acid, 420 
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Shoulder-girdlo, Gegenbaner on, 155; 

Parker, 374 
Simla, appeudiculor Hkeleton, 403 
Skeleton, nature of its parts, 374; of 

simia, 408; of primates, 403 
Skull, thickening of, in age, 45 
Smitli, T., ectopia vcsioaa, 401 
Snellen and Miller, conmiunication of 

cholera to animals, 197 
SpectroBcopio obs. on animal sub- 
stances, 114 ; on blood, 427 
Spermatic nerve, division of, 192 
Sphygmograph, Dr Foster on, 62 ; 

Sanderson on, 381 
Spinal column, variations In, 404 
Spinal cord, effect of electricity on, 
188; sensibility of, 188; influence 
on heart, 410 
Spleen, peritoneum of, 395 
Stfideler, yolk of egg, 180 
Starch, assimilation of, 194 
Starvation, urea in, 182 
Stewart, T. Grainger, malform. fallop. 

tubes, 243 
Sternum, Parker on, 374 
Stezinsky, infl. of intercardiac pressure 

on cardiac action, 409 
Stokvis, communicability of cholera, 

197 
Stomach, muscular fibres, 167; rumi- 
nant, development of, 323 
Strangeways, supemum. obliquus ocnli, 

245 
Strieker, struct, of capillaiics, 397 
Strychnia, action of, 229 
Strychnia, effects of, 421 
Bulphooyanate of potassium, action of, 

183 
Supra-renal capsules, 398; chemistry 

of, 179 ; varieties, 199 
Suschtschiusky, irritability of vagus, 
409 



T. 

Tarsus, Gegenbaner on, 155 
Taste, nerves of, 414, 433 
Tcherinoff, diabetic urine, IMl 



Testis, effects of division of spermatic 
nerve on, 192; retention of, 176; 
descent, 434 

Theboia, action of, 285 

Thudichum, composition of bile, 428; 
of urine, 429 

Thyroid gland, Callender and Pere- 
meschko on, 170 

Tongue, struct, of mucous membrane, 
168; term, of gust, nerve?, 433 

Tomblom, human myology, 165 

Trincliese, Prof., termination of nerves, 
895 

Tubipora, polyi)aiy of, 405 

Turner, Prof., reports on anatomy, 
165, 392; on comparative anatomy, 
402 ; the pilot whale, 66 ; a tumour 
in structure like chorda dorsalis, 
247 ; musculus' rectus thoracis, 392 ; 
riglit aorta, 397 



U. 

Urari and Urarin, Dr Beigel on, 329 

Urea during starvation, 182 ; synthesis 
of, 430 ; reaction with permanganate 
of potash, 430 

Ureter, double, 199 

Urine, composition of, 180, 429; dia- 
betic, 181 

Usponsky, influence of post, spinal 
root, on irritability of ant, 413 

Uterus, nerves of, 389 



V. 

Vaccine virus, activity of, 425 
Vagus, influence of, on bladder, 192 ; 
on art. blood- pressure, 408; on re- 
spiration, 433; affected by electric 
currents, 408 ; irritability of cardiac 
terminations, 409 
Varieties in skeleton of upper limb, 
145; muscles, 165, 166; nerves, 386; 
arteries, 168, iy9, 388, 397; veins, 
13, 168, 38H; iiosition of kidneys. 
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